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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005, for the SDG number B01542 and March 21, 2006 through April 3,2006,
for SDG number BG1566. The samples were stored in the dark at 40C until the initiation of
the initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a
laboratory error on the test endpoint.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass test Analytical
Date Location SDG Lab SDG

J1ODW4A 10/31/2005 600-131 BG1542-01A E2748

JlODV4A 11/08/2005 PIT 23 BG1542-02A E2801

J10DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831

J1IOLJ5A 11/28/2005 Riparin Low-Site#10 BG1542-08A E2897
Downriver 100-D

Jl118 03/21/2006 100-KRIPARIAN#5 BG1566-01 F1399

J11JB7 03/26/2006 100-K RIPARIAN#4 BG1566-02 P1421

J11JHS 03/28/2006 100-H RIPARIAN #8 BG1566-03 F1438

Ji11JH8 04/03/2006 UPPER RIPARIAN#12 BG1566-04 F1470

J11JH4 04/03/2006 100-F RIPARIAN #7 BG1566-05 F1471

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 'A times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

WATERING SCHEDULE

Test chambers were hydrated via subirrigation with deionized water prior to test initiation
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by
placing the all test chambers of the same test concentration into a hydration chamber
containing deionized water and allowing the water to percolate into the bottom of the
chamber. Hydration chambers were kept full during this period.

On Day 4, the water was removed from the hydration chambers and the test chambers
allowed to drain.

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength
Hoagland's solution delivered via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.

-5-



TEST TERMINATION

Tests were terminated 14 days post germination (33 days after planting). The number of
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. shoots) from all
plants were combined and placed into tared aluminum tins. The shoots were
determine the wet weight immediately following removal from the test chamber.
were then dried in an oven at 60 *C for a minimum of 24 hours. The shoots were
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

germinated
weighed to
The shoots
then placed

The wet and dry weight for the roots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

0 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

5)
a Average Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight of the shoots divided by the number of
seedlings harvested)

9 Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

* Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

* Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

* Average Total Mass (Wet)

(Calculated as the total combined wet weights of the shoots and roots divided by
the number of seedlings harvested)

* Average Total Mass (Dry)

(Calculated as the total combined dry weights of the shoots and roots divided by
the number of seedlings harvested)

* Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
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of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

RESULTS AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.

The results for sample J10DW4 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample J10DV4 indicated a statistically significant reduction in average root
length, average above ground shoot mass (wet), average above ground shoot mass (dry),
average root mass (wet), average root mass (dry), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10DT8 indicated a statistically significant reduction in average stem
(shoot) height, average root length, and average root mass (wet) when compared to the
laboratory control.

The results for sample J10LJ5 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10JB8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above gound shoot mass (dry) when compared to the laboratory control.

The results for sample J10JH5 indicated no statistically significant reduction when compared
to the laboratory control.

The results for sample J10JH8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JH4 indicated no statistically significant reduction when compared
to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verifie by the follow g signature:
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APPENDIX A
RAW DATA SHEETS
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:11 PM
Test Link: 09-6405-2832/B154201psA

CETISM vl.1.2rev

-14-
Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 11-2434-8476 Test Type: Plant Chronic ltest Duration: 30d Oh
Start Date: 08 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
setup Date: 08 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-01A

Sample No: 18-1426-8954 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 159d Oh Station:

Comments: J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
12-6975-8433 % Germinalon 100 >100 N/A 27.99% Wilcoxon Rank Sum Two-Sample
04-8480-9468 AG Average Dry Wt. <100 100 N/A 30.89% Equal Variance t Two-Sample
02-0518-1717 AG Average Height < 100 100 NIA 22.72% Equal Variance t Two-Sample
154-652-1713 AG Average Wet Wt. < 100 100 NIA 30.51% Equal Variano t Two-Sample
05-2651-8289 Root Average Dry Wt. < 100 100 N/A 33.67% Equal Vadance I Two-Sample
00-9747-2708 Root Average Length < 100 100 N/A 25.28% Equal Variance t Two-Sample
01-2129-3486 Root Average Wet Wt. <100 100 N/A 34.20% Equal Variance f Two-Sample
14-2157-1016 Total Average Blomass Dry '< 100 100 N/A 31.34% Equal Variance t Two-Sample
06-1880-7248 Total Average Bimlass Wet < 100 100 N/A 30.61% Equal Variance t Two-Sample

00(-)92-101-1



CETIS Test Summary
Page 2 of 3

Report Dale: 15 May-06 1:11 PM
Test Link: 09-6405-2832/8154201psA

CETIS'" vl.1.2revl

-15-
Analyst: Appmwal:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE s CV
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.00798 0.21909 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoII/S 5 4.96D40 2.05888 0.26333 0.75879 1.GM22 34.11%
100 5 2.70991 2.03800 3.92800 0.32563 0.72814 26.87%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Artfical Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.02 10.8 15 0.6756 1.5101 11.60%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Artlicial SoWS 5 29.605 12.833 363126 4.3456 9.717 32.82%
100 5 15.12 10.206 .22.05 2.1690 4.8501 32.07%

Root Average Dry WLt Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Sol/S 5 1.61720 0.64367 2.06331 0.25857 0.57819 35.75%
100 5 0.94703 0.66400 1.4139 0.13741 0.30727 32.45%

Root Average Lngth Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ariloial SoIlS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.487 8.5 16.333 1.3592 3.0393 26.46%

Root Average Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIlficial SolS 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 1.85 2.812 18.633 0.8356 6.3408 58.63%

Total Average Blomass Dry Wt. Summary
Conc-%t Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificil Soll/S 5 6.57761 2.70335 8.32606 1,00853 2.25514 34.29%
100 5 3.65694 2.70200 5.34199 0.45998 1.02854 28.13%

Total Average Biomass Wet Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoILS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 25.941 18.338 34.293 3.2461 7.2584 27.98%

000-092-101-1



Page 3 of 3
Report Date: 15 May-06 1:11 PM
Test Link: 09-6405-2832/8154201psA

-16-

Analyst:..2~ Appmvak:

CETIS Test Summary
% Germination Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 ArlIclaISoiI/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.60000 1.00000 0.80000 1.00000 1.00000

AG Average Dry WI. Detail

Cone-. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 AtIflcial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.70001 2.58600 2.29752 2.03800 3.92800

AG Average Height Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artlfidtal Soil/S 20.3333 16.8 15.2 27 15.4
100 15 12.8 13.5 10.8 13

AG Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 RepS
0 Artifidal Soil/S 12.8333 36.8280 31.748 35.78 30.84
100 15.6 16.8920 10.8200 10.206 22.05

Root Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial SoIl/S 0.64667 1.92800 1.52800 2.08331 1.92001
100 0.99668 0.98800 0.07252 0.66400 1.41399

Root Average Length Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3333 23.4 20 29 204
100 16.3333 10.8 8.5 9.6 12.2

Root Average Wet Wt. Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Aroial SoWS 13.3167 452540 36.3420 46.99 42A88
100 18.6333 15.6140 7.51752 949799 2.81199

Total Average Bomass Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoL/S 2.70335 7.98000 6.78801 8.32666 7.09000
100 3.6068 3.57400 2.97003 2.70200 5.34199

Total Average Biomass Wet W. Detal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Aridfcial Soil/S 26.1500 82.0800 88.0900 82.77 71328
100 34.2933 32.5060 18.3375 19.704 24.882

O00-D92-101-1 CETISw 1.1.2rovi



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 12-6975-8433,B154201psACETIS Analysis Detail

Plant Chronic test CH2M Hll

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CILV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control " Conc-% Statistic Critical P-Value Ties Decision(S.05)
Artificial SolI/Sed 100 28.5 0.5000 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 0.0048873 0.004887 1 0.09 0.76896 Non-Significant Effect
Error 0.4233852 0.052921 a
Total 0.42825247 0.0578079 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decialon(0.01)
Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distibutlon -Shapiro-Wilk W 0.76085 0.00484 Non-normal Dstributlon

Data surmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiltcial SoilS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418

Graphics
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 04-5480-9468/154201psA

Plant Chronic test CH213 Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 09-8405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed <100 100 N/A 30.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(8.05)
Artificial Soll/Sedi 100 2.73162 1.85985 0.0129 1.53203 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 12.66181 12.66181 1 7.46 0.02578 Significant Effect
Error 13.57522 1.696902 8
Total 26.2370281 14.358715 9

ANOVA Assumptions

Attribute Test Statistc Critical P-Value Decsion(0.01)
Variances Variance Ratio F 5.40119 23.15450 0.13118 Equal Variances
Distribulon Shapro-Wik W 0.86077 0.07792 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiicial SoIl/S 5 4.96040 2.05668 .28333 1.69222
100 5 2.70991 2.03800 3.92800 0.72814

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 1:11 PM

02-0518-1717/B154201pSA

Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 09-6405-2832 09-6405-2832 12May-064:18PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSO
Equal Variance I Two-Sample C > T Untmnsformed '100 100 NIA 22.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MaD Decison(.0)
Artificial Soll/Sedi 100 2.56075 1.85955 0.0168 4.30379 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilsion(0.0)
Between 87.81345 87.81345 1 8.56 0.03361 Significant Effect
Error 107.1316 13.39144 8
Total 194.945 101.20489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valu. Decision(0.01)
Variances Variance Ratio F 10.73659 23.15450 0.04108 Equal Variances
Distribudon Shaplro-WIlk W 0.87874 0.11969 Normal Distibution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Ariicial Sou/S 5 18.947 15.2 27 4.9498
100 5 13.020 10.8 15 1.5106

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-08 1:11 PM
Analysis: 15-652-1713/B154201psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 094405-2832 09-6405-2832 12 May-08 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C >T Untransformed <100 100 N/A 30.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Ar1liflal So/SedI 100 2.98135 1.85955 0.0088 9.03149 Signlflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 524.166 524.166 8.89 0.01756 Significant Effect
Error 471.7735 58.97168 8
Total 995.939484 583.1377 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.01387 23.15450 0.20894 Equal Variances
Distribution Shapiro-Wilk W 0.85882 0.07350 Normal Distribution

Deb_ Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Mudmum SD Mean Minimum Maximum SD
0 Artifcial Soil/S 5 29.605 12.833 38.828 9.717
100 5 15.126 10.208 22.05 4.8501
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CETIS Analysis Detail
Comparisons- Page 5 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 05-2651-8289I1 54201p.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control ink Date Analyzed Version
Root Average Dry Wt. Comparison 09-5405-2832 09-8405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt N Date Transform Zets NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <1oG 100 N/A 33.57%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SedI 100 2.28867 1.85955 0.0257 0.54451 SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 1.122802 1.122802 1 5.24 0.05137 Non-Significant Efiect
Error 1.714854 0.214357 a
Total 2.83765602 1.3371589 9

ANOVA Assumptions

Attribute Test statistic Critical P-Value Decislon(D.01)
Valances Variance Ratio F 3.54078 23.15450 0.24827 Equal Variances
Distributon Shapim-Wik W 0.89450 0.19044 Normal Distributon

Data Summary Orlglnmd Dama Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
o Artilicial Soil/S 5 1.61720 0.84087 2.08331 0.57819
100 5 0.94703 0.68400 1A1399 0.30727
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Comparisonst Page 6 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 00-9747-2708/B154201 peACETIS Analysis Detail

Plant Chronic test __ CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Rool Average Length Comparison 09-4405-2832 09-6405-2832 12 May-08 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 25.28%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/Sed 100 3.3748 1.85965 0.0049 5.36684 SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 237.169 237.169 1 11.39 0.00972 Significant Effect
Eor 166.5911 20.82389 8
Total 403.760117 257.992 9

ANOVA Assumptions

Atbibuts Test Statistic Critical P-Value Declalon(.01)
Variances Variance Ratio F 3.50853 23.15450 0.25153 Equal Variances
Distribuion Shapim-Wilk W 0.96501 0.84114 Normal Distribulon

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimtxn Max/mum SD Mean Minimum Maximum SD
0 ArUflcdal Soll/S 5 21.227 13.333 29 5.893
100 5 11.487 8.5 16.333 3.0393
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:11 PM
Analysis; 01-2129-3456/9154201p.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 0964405-2832 09-6405-2832 12 May-06 4:1 PM CETISv .1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 34.20%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilSedl 100 3.84255 1.85955 0.0025 12.6129 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(D.05)
Between 1898.222 1698.222 1 14.77 0.00493 Significant Effect
Error 920.1185 115.0148 B
Total 2618.34033 1813.2366 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectison(0.01)
Variances Variance Ratio F 4.72166 23.15450 0.16192 Equal Variances
Distribution Shapiro-Wik W 0.86147 0.07941 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimu Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 46.99 13.778
100 5 10.815 2.812 18.633 6.3406
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Comparisons: Page a of 9
Report Date: 15 May-06 1:11 PM
Analysis: 14-2157-1016/B1 54201 peACETIS Analysis Detail

Plant Chronic lost CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Dry W. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C >T Untransformed <100 100 WA 31.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoltSedi 100 2.63486 1.85955 0.0150 2.06126 Significant Effect

ANOVA Table

Source Sun of Squares Mean Square OF F Statistic P-Value Decision(.05)
Between 21.32578 21.32578 1 6.94 0.02995 Significant Effect
Error 24.57421 3.071776 8
Total 45.8999882 24.397565 9

ANOVA Assumptions

Attribute Test Statiatll Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.80730 23.15450 0.15749 Equal Variances
DOstriufton Shapim-Wilk W 0.86040 0.09860 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum -SD Mean Minhnum Maximum SD
0 ArtificIal Soll/S 5 6.57781 2.70335 8.3206 2.25514
100 5 3.65694 2.70200 5.34199 1.02854
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 06-1 880-7248/Bl54201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransfermed <100 100 N/A 30.61%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial Soll/SedI 100 3.70456 1.859M6 0.0030 20.3510 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(D.05)

Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect
Error 2395.457 299.4322 8
Total 6504.80005 44087749 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 10.30698 23.15450 0.04371 Equal Variances
Disirbution Shapiro-Wilk W 0.82350 0.02793 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minbnumm Maxlmum SD Mean Minimum Maximum SD
0 Artifidal Soll/S 5 66.484 26.15 82.77 23.370
100 5 25.941 18.338 34293 7.2584
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BLUEGRAS GROWTH TEST
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-4041/B154202psA

-27-
Analyst: ? Approval;

Plant Chronic test CH2M Hill

Test No: 08-3212-8498 TestType: Plant Chonic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1983-02 (2002) Species: Poa sandbergi
Ending Date: 08 May-08 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1 542-02A

Sample No: 07-3307-9513 Code: 61542-02 Client:
Sample Date: 08 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 148d Oh Station:

Comments: JIDV4, J1ODV5, JIODVO, JIODV7, J10DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-01010218 % Germination 100 > 100 N/A 32.24% Equal Variance t Two-Sample
02-831-6-714 AG Average Dry Wt. < 100 100 N/A 29.97% Equal Vadance t Two-Sample
05-6576-1716 AG Average Helght 100 >100 NIA 35.46% Equal Variance t Two-Sample
05-5626-0548 AG Average Wet W. < 100 100 NIA 27.53% Wllcoxon Rank Sum Two-Sample
08-8042-9922 Root Average Dry Wt. <100 100 NIA 33.00% Equal Vadanoe t Two-Sample
11-7289-0458 Root Average Lenglh <100 100 NIA 27.18% Equal Variance t Two-Sample
14-7987-0099 Root Average Wet Wt. <100 100 N/A 33.13% Equal Variance t Two-Sample
10-0039-0007 Total Average Biomass Dry <100 100 N/A 29.82% Equal Variance t Two-Sample
00-8511-1875 Tolal Average Biomass Wet <100 100 N/A 30.15% Equal Variance t Two-Sample

O00-092-101-1 CETIS v1.1.2revi



Page 2 of 3
Report Date: 15 May-06 1:17 PM
Test Link: 02.2678.4041/8154202pSACETIS Test Summary

CETIS" v1.1.2revl
-28-

Analyst * Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiYS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 ArtiicIal SoilUS 5 4.96040 2.05666 626333 0.75879 1.89222 34.11%
100 5 1.86100 120687 2.52496 025756 0.57593 30.95%

AS Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtilIdal Sol/S 5 18.947 15.2 27 22135 4.9498 26.13%
100 5 16.64 9.2 23 2.5555 6.3852 38.37%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIfcIal SolUS 5 29.805 12.833 36.826 4.3456 9.717 32.82%
100 5 8.7955 6.6434 9.95 0.5739 1.2833 14.59%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Articial Sol/S 5 1.81720 0.64867 2.06331 0.25857 0.57819 35.75%
100 5 0.98446 0.57666 1.336e7 0.12454 0.27849 28.29%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE s CV
0 Artificial Soll/S 5 21.227 13.333 29 2.545 5.693 26.82%
100 5 10.773 62 17 1.7733 3.953 36.81%

Root Average Wet Wt Sumimary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 36.878 13.317 46.S 6.1616 13.778 37.36%
100 5 8.630 3.9433 16.46 2.2808 5.1000 57.54%

Total Average biomass Dry Wt Summary

Conc-% Control Type Raps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 2.84546 1.78333 3.47495 0.30938 0.69180 24.31%

Total Average Blomas. Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 66.484 28.150 82.77 10.452 23.370 35.15%
100 5 17.859 11.000 25.575 26359 5.894 33.38%

000-=42-01-i



CETIS Test Summary
Report Date:
Test Link:

CETIS"' vl.1.2revi

Page 3 of 3
15 May-06 1:17 PM

02-2678-4041/8154202psA

-29-
Approval:_ __

% Germination Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artlfclal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.40000 0.60000 0.40000 0.60000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Sofl/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.52496 1.38332 2.34003 1.20667 1.85000

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artilfidal SO/S 20.3333 16.8 15.2 27 15.4
100 23 18.3333 22 10.6667 9.2

AG Average Wet Wt. Detal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Artildial Sol/S 12.8333 36.8260 31.748 35.78 30.84
100 9.94995 8.75332 9.11502 6.64335 9.51602

Root Average Dry Wt. Detail

Conc-% ControlType Rep I Rep 2 Rep 3 Rep 4 Rep S
0 ArUfIcial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 0.94998 1.33667 1.11499 0.57666 0.94401

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlficlal Soll/S 13.3333 23A 20 29 20.4
100 17 9 11 10.6667 6.2

Root Average Wet W. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 AMS So)/S 13.3167 4.2540 36.3420 46.99 42.488
100 10.0450 3.94334 16.46 4.35687 9.51001

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Ar'dltdal SoIL/S 2.70335 7.98000 6.78801 8.32666 7.09000
100 &47495 2.71999 3.45502 1.78333 279401

Total Average Blommas Wet Wt. Detail

Coc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIficial Sol/S 26.1500 82.0800 68.0900 82.77 73.328
100 19.995 12.6966 25.5750 11.0000 19.0260

Analyst: 3'000-092-1f01-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 17-0101-0218 l154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeft NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corroded) 100 >100 1 N/A 32.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artiucial Soil/Sed 100 1.60156 1.8958 0.0740 0.30679 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.1745378 0.174538 1 2.57 0.14792 Non-Significant Effect
Error 0.5443657 0.068046 8
Total 0.71890347 0.2425835 9

ANOVA Assumptions

Attribute Test StatistIc Critical P-Value Decislon(0.01)
Variances Valnce Ratio F 1.15127 23.15450 0.89470 Equal Variances
Distriuton Shapiro-Wilk W 0.8943 0.21598 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88808 1.34528 0.25152
100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 0.26987
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Comparisons: Page 2 of 9
Report Date: 15 May-08 1-17 PM
Analysis: 02-8318-6714/BlS54202psACETIS Analysis Detail

Plant Chronic test CH2M Hill]

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-26784041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 29.97%

Group Comparisons

Control wa Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artilcial Soll/Sedi 100 3.8771 1.85955 0.0023 1.48655 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 24.01578 24.01578 1 15.03 0.00469 Significant Effect
Error 12.78125 1.597651 8
Total 36.7970295 25.613437 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Rafo F 8.63338 23.15450 0.06018 Equal Variances
Distribution Shapiro-WtV W 0.85010 0.05825 Normal Distribution

Data Summay Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Man Minimum Maximum SD
0 Artifcial Soll/S 5 4.96040 2.05668 6.26333 1.69222
100 5 1.86100 1.20667 2.52496 0.57693
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Rport Date: 15 May-06 1:17 PM
Analysis: 05-8578-1716/8154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Compatson 02-26784041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 35.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoilVSedi 100 0.63842 1.85955 0.2705 6.71866 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecislonO.05)
Between 13.30178 13.30178 1 0.41 0.54104 Non-Significant Effect
Error 261.0844 32.63556 8
Total 274.3822 45.937333 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.66403 23.15450 0.63386 Equal Variances
Dismbution Shapio-Wilk W 0.94207 0.57629 Normal Distibution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soll/S 5 18.947 15.2 27 4.9498
100 5 16.640 9.2 23 6.3852
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Comparisons: Page 4 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 05-5626-0548/Bl54202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
AG Average Wet Wt. Comparison 02-2678-4041 02-2678-4041 15May-06 1:17PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank <100 100 N/A 27.53%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Tlies Dscision(0.05)
Arlificlal Soll/Sad 100 15 0.0040 0 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF P Statistic P-Value Decision(0.05)
Between 1082.633 1082.633 1 22.54 0.00145 Significant Effict
Error 384.2673 48.03341 8
Total 1488.90033 1130.6665 9

ANOVA Assumptions

Attribute Test Staltailt Critical P-Value Decisln(0.01)
Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances
Distribution Shapiro-Wlk W 0.76115 0.00488 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Meau Minimum Maximum SD
0 Artlildal SoIl/S 5 29.605 12.833 38.826 9.717 - 8.00000 6.00000 10.0000 1.58114
100 5 8.7955 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 08042-9922/B 54202p.ACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control lInk 0.t1 Analyzed Version
Root Average Dry Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untranforrned <100 100 N/A 33.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Arificai Soli/Sed 100 2.20464 1.&955 0.0293 0.5337 Signilicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 1.000891 1.000891 1 4.86 0.05857 Non-Significant Effect
Error 1.647414 0.205927 8
Total 2.84830458 1.2068177 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 4.31054 23.15450 0.18604 Equal Variances
Distribution Shapiro-Wiik W 0.87013 0.10032 Nornal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArlificialSoII/S 5 1.61720 0.6467 2.06331 0.57819
100 5 0.90446 0.57866 1.33647 0.27849

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of 9
15 May-08 1:17 PM

11-7289-0458IB154202psA

Plant Chronic test CHZM Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 02-2678-4041 02-2878-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sampe C>T Untransformed <100 100 NJA 27.18%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Sol/Sed 100 3.36911 1.85955 0.0049 5.76962 Significant Effect

AN(A Table

Source Sum of Squares Mean Squar. DF F Statistic P-Value Deciaion(0.06)
Between 273.1805 273.1805 1 11.35 0.00980 SignIficant Effect
Error 192.5351 24.06689 8
Total 465.715561 297.24734 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variancs Variance Ratio F 2.06125 23.15450 0.50082 Equal Varlances
Distribution Shapho-Wilk W 0.95986 0.78426 Nonal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 AlIficial Soil/S 5 21.227 13.333 29 5.693
100 5 10.773 6.2 17 3.9653
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Comparisons;
Report Date:
Analysis.CETIS Analysis Detail

Page 7 of 9
15 May-06 1:17 PM

14-7987-O99J154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WI. Comparison 02-2678-4041 02-26784041 15 May-06 1:17 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMO5
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 33.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Arlificial Soil'Sed 100 4.26398 1.85955 0.0014 12.2178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Declsion(0.05)
Between 1962.119 1962.119 1 18.18 0.00275 Significant Effect
Error 863.3456 107.9182 8
Total 2825.4646 2070.0372 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 7.29820 23.15450 0.08013 Equal Variances
Distribution Shaptro-Wik W 0.84834 0.05551 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Soll/S 5 36.878 13.317 46.99 13.778
100 5 8.8830 3.9433 16.46 5.1000

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 8 of 9
15 May-06 117 PM

10-0039.0007/8154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-2678-4041 02-26784041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransfrmed <100 100 N/A 29.82%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MED Docision(0.05)
Artificial Soil/Sedl 100 3.53787 1.85955 0.0038 1.96167 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Error 22.25693 2.782117 8
Total 57.0792713 37.604455 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vatue Dectsion(0.01)
Variances Variance Ratio F 10.6284 23.15450 0.04184 Equal Variances
Distribution Shapiro-Wlk W 0.82768 0.03137 Normal Disribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical SoIl/S 5 8.57761 2.70335 8.32666 225514
100 5 2.84548 1.78333 3.47495 0.69180
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 00-8511-1875/6154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 02-2578-4041 02-2678-4041 15May-061:17PM CETISv1.1.2

Method Alt H Data Transform zeta =NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unlransformed <100 100 N/A 30.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.0S)
Artiicial Soil/SedlI 100 4.52971 1.85955 0.0010 20.0438 Signhlicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 5959.718 5959.718 1 20.52 0.00193 Significant Effect
Error 2323.675 290.4594 8
Total 8283.39282 6250.1772 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 15.72240 23.15450 0.02060 Equal Variances
Distribution Shapiro-Wilk W 0.8054 0.01698 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 66.484 26.15 82.77 23.370
100 5 17.659 11.000 25.575 5.894

Graphics

I 2I

0 ----------- - -- -- - -- - -

0 00 -to -is -to AS a 0 18 1 s 0

Ceac-% amikts

CETIS v1.1.2revl
-38-
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CETIS Test Summary
Page 1 of 3

Report Dale: 15 May-06 1:29 PM
Test Link: 02-6445-8985/B154203psA

CETIS" v1.1.2revi
-40-

Approval:

Plant Chronic test CH2M Hill

Test No: 01-7071-4913 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 Nby-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-03A

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 142d Oh Station:

Comments: JI0DT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
03-8076-1014 % Germination 100 > 100 N/A 20.96% Equal Variance t Two-Sample
08-6295-7792 AG Average Dry Wt. 100 >100 N/A 35.38% Equal Variance t Two-Sample
10-3029-3936 AG Average Height < 100 100 N/A 23.48% Equal Variance t Two-Sample
11-0749-8506 AG Average Wet Wt 100 >100 N/A 35.26% Equal Variance t Two-Sample
05-1680-6695 Root Average Dry Wt 100 >100 N/A 39.40% Equal Variance t Two-Sample
07-9801-3032 Root Average Length <100 100 N/A 23.91% Equal Variance t Two-Sample
09-0174-2180 Root Average Wet Wt. < 100 100 N/A 36.01% Equal Variance t Two-Sample
01-3143-0252 Total Average Biomass Dry 100 >100 NIA 35.95% Equal Variance t TWo-Sample
02-9227-5895 Total Average Biomass Wet 100 >100 NA 35.37% Equal Variance t Two-Sample

Analyst: U000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS'" vi.1.2revi

Page 2 of 3
15 May-06 1:29 PM

02-6445-8985/1154203psA

-41-
Apprmvl:____

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOIl/S 5 4.96040 2.05868 6.26333 0.75679 1.69222 34.11%
100 5 3.57920 2.00800 4.86N01 0.56377 1.26063 35.22%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficial Sol'S 5 18.947 15.2 27 2.2136 4.9496 26.13%
100 5 13.88 11.2 15.6 0.9069 2.0278 14.61%

AG Average Wet WL Summary

Cono-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 22.778 12.718 30.848 3.5531 7.9451 34.88%
Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial Soli/S 5 1.61720 0.64687 2.06331 0.25857 0.57819 35.75%
100 5 1.36240 0.81600 2.09200 0.22487 0.50283 36.91%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.36 8.8 14A 0.9826 2.1973 19.34%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 36.878 13.317 40.99 6.1616 13.778 37.36%
100 5 21.691 11.816 31.752 3.6095 8.0711 37.21%

Total Average Biomass Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 8.57761 2.70335 8.3266 1.00853 2.25514 34.29%
100 5 4.94160 2.82400 6.94801 0.77480 1.73251 35.06%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 44.469 24.534 62.600 7.1169 15.914 35.79%

Analyst: T000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 1:29 PM
Test ULnk: 02-6445-8985(18 54203psA

CETIS' vl.1.2revit
-42-

Analyst: 3- Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artilicial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SolS 2.05668 6.05200 5.26000 6.26333 5.17000
100 4.48201 4.06799 2A8201 4.65601 2.00800

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 15.2 15.8 12.2 15.2 11.2

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 12.8333 36.8260 31.748 35.78 30.84
100 29.2260 24.71 16.388 30.848 12.718

Root Average Dry WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.38401 1.54200 0.97799 2.09200 0.81600

Root Average Length Detail

Conc-%l Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3333 23.4 20 29 20.4
100 11.4 12.4 9.8 14.4 8.8

Root Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3167 45.2540 38.3420 48.99 42.488
100 25.2300 24.432 15.2260 31.7520 11.8160

Total Average Blomass Dry WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 2.70335 7.96000 6.78801 8.3268 7.09000
100 5.86602 5.81000 3.46000 6.94801 2.82400

Total Average Blomass Wet WL Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 26.1500 82.0800 68.0900 82.77 73.328
100 54.4560 49.142 31.612 62.6000 24.5340

000-092-101..1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:29 PM
AnalysIs: 03-8076-1014/S154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyed Version
% Germination Comparison 02-64458985 02-6445-8985 15 May-06 1:28 PM CETISvI.1.2

Method Alt N Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corected) 100 >100 1 N/A 20.96%

Group Comparisons

Control ve Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artlificial Soll/Sedi 100 -1.533 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Moan Square DF F StatIstic P-Value Declslon(0.05)
BeLween 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attulbute Test Statistic Critical P-Value Docision(O.01)
Variancee Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distribution ShapIr-WIkW 0.81415 0.02153 Normal Distribution

Data Summary OdgInal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 08-6295-7792/6154203psACETIS Analysis Detail

CETISN v1.1.2revi
-44-Ajpprva:__Anslyst --OOG-)92-1 01-1

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Dry Wt. Comparison 02-8445.-985 02-6445-8985 15 May-06 1;28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.38%

Group-Comparlsons

Control vs Conc-% Statistic Critical P-Value MUD Decision(0.05)

Artiiial Soil/Sad 100 1.46381 1.859M6 0.0907 1.75485 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Squaw DF F Statistic P-Value Docislon(0.05)

Betweeni 4.769275 4.769275 1 2.14 0.18145 Non-Significant Effect

Error 17.81121 2.226401 a

Total 22.5804858 6.9956765 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 1.80195 23.15450 0.58241 Equal Variances

Distibuion Shapiro-Wilk W 0.85931 0.07488 Normal Distribulion

Data Summary Origiftal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 50

0 Artiicial Soll/S 5 4.96040 2.05668 6.26333 1.69222

100 5 3.57920 2.00800 4.85601 1.26063
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CETIS Analysis Detail
Com parisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 1:29 PM

10-3029-3936/8154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Uink Date Analyzed Version
AG Average Height Comparlson 02-8445e85 02-8445-8985 15 May-06 1:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 23.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soii/Sedi 100 2.11800 1.85955 0.0335 4A4839 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 64.17778 64.17778 1 4.49 0.06703 Non-Significant Effect
Error 114.4516 14.30644 8
Total 178.629333 78.484224 9

AROVA AsSunptions

Attribute Test Statistic Critical P-Value Decsion(0.01)
Variances Variance Rallo F 5.95839 23.15450 0.11205 Equa, Variances
Distituon Shapiro-Wilk W 0.85081 0.07593 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial SolJS 5 18.947 152 27 4.948
100 5 13.88 11.2 15.6 2.0278
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 11.0749-85081 54203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
AG Average Wet W1. Comparison 02-8445-8985 02-6445.8985 15 May-0B 1:28 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unbansformed 100 >100 1 WA 35.26%

Group Comparisons

Control vs Conc-% Statistic Critical p-Value MSD Declsion(0.05)
Artificial ScWSedi 100 1.21638 1.85965 0.1293 10.4381 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 116.5494 11.5494 1 1.48 0.25851 Non-Significant Effect
Error 630.1755 78.77194 8
Total 746.724945 195.32135 9 .

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.49579 23.15450 0.70595 Equal Variances
Distribution Shapiro-Wilk W 0.86182 0.08017 Normal Distribution

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arliicial Soil/S 5 29.605 12.833 38.826 9.717
100 5 22.778 12.718 30.848 7.9451

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 9
15 May-06 1:29 PM

08-168W-6695/iB54203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 39.40%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD DGecislon(0.05)
Artificial SoWSedi 100 0.74355 1.85955 0.2392 0.63723 Non-Significant Effect

ANOVA Table

source Sumof Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.1623032 0.162303 1 0.55 0A7842 Non-Significant Effect
Error 2.348564 0293571 8
Total 2.51086763 0.4558738 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.32217 23.15450 0.79323 Equal Variances
Distribution Shapiro-Wilk W 0.96492 - 0.84022 Normal Distribution

Data Summary Original Data Transformed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial SoUIS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36240 0.8100 2.09200 0.50283

Graphics
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Comparisons: Page 6 of 9
Report Date: 15 May-08 1:29 PM
Analysis: 07-9801-3032/8154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-445-8985 02-8445-8985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Thu-Sample C> T Untranslomed <100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soli/SedI 100 3.61544 1.85955 0.0034 5.07478 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decdslon(.05)
Between 243.3778 243.3778 1 13.07 0.00883 Significant Effect
Error 148.9529 18.61911 8
Total 392.330673 261.99689 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 6.71297 23.15450 0.09214 Equal Variances
Disbibutlon Shapiro-Wilk W 0.95770 0.75941 Normal Distribution

Data Summary Ortglnal Data Transformed Data

Cone-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlfical SoIl/S 5 21.227 13.333 29 5.693
100 5 11.36 8.8 14.4 2.1973

Graphics

S-- ----------

0-3
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conc-% Rmnkhb

CETISma vl.1.2revl Analyst >' Approval: -48-OOD-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-06 1:29 PM
Analysts: 09-0174-2180d8i54203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wel Wt. Comparison 028445-8965 02-6445-8985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 36.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declalon(O.05)
Artificial SoflSed 100 2.12672 1.85955 0.0331 13.2790 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 576.6071 578.6071 1 4.52 0.06613 Non-Significant Effect

Error 1019.879 127.448 8
Total 1596.48572 704.09194 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 2.91398 23.15450 0.32495 Equal Variances
Distribuion Shapiro-Wilk W 0.87337 0.10940 Normal Distbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial Soil/S 5 3.878 13.317 48.99 13.778
100 5 21.691 11.816 31.752 8.0711

Graphics
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Comparisons: Page 8 of 9
Report Date. 15 May-08 129 PM
Analysis: 01 -3143-0252iB154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control lInk Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sampl C>T Unlransforned 100 >100 1 NIA 35.95%

Group Comparisons

Control vs Cone-. Statistic Critical P-Value MS Declulon(0.05)
Artificial Soil/Sedi 100 1.28638 1.85955 0.1171 2.36495 Non-Significant Effect

ANCVA Table

Source Sum of Squares MeanSquare DF F Statistic P-Value Decislon(0.05)
Between 6.691254 6.691254 1 1.65 0.23429 Non-Significant Effect
Error 32.34896 4.043621 8
Total 39.0402188 10.734875 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.69432 23.15450 0.62201 Equal Variances
Distribution Shapi-Wilk W 0.88744 0.15864 Normal DIstrbutIon

Data Smary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial SoilS 5 6.57761 2.70335 8.32666 125514
100 5 4.94160 2.82400 6.94801 1.73251

Graphics
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CETISm vl.1.2revl Approval: -- 50 -
Analyst 3F0OW49-101-1



Compadsons: Page 9 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 02-9227-5895/8154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-6445-8985 02-6445.8985 15 May-06 1:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranstirmed 100 >100 1 N/A 35.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedi 100 1.74104 1.85955 0.0599 23.5133 Non-Signiflant Effect

ANOVA Table

Source Sum of Squares Mean Square DF I Statistic P-Value Decision(O.05)
Between 1211.628 1211.628 1 3.03 0.11986 Non-SIgnicant Effect
Error 3197.737 399.7171 8
Total 4409.36499 1611.3455 9

ANOVA Assumpions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.15665 23.15450 0.47497 Equal Varanoes
Distibuion Shapiro-Wilk W 0.86762 0.09378 Normal Distribution

Data Summary Original Data Transformed Data

Con-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlilcial Soil/S 5 66.484 26.15 82.77 23.370
100 5 44.469 24.534 62.600 15.914

Graphics
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CETIS Test Summary
Report Date:
Test Unk:

CETS" vI.1.2revl

Page 1 of 3
15 May-06 1:35 PM

04-1720-81496154208pSA

-53-
Approval:_____

Plant Chronic test CH2M Hill

Test No: 08-6132-1752 Test Type: Plant Chronic test Duration: 33d Ch
Start Date: 05 Apr-0 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Oate: 08 May-06 DI Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-08A

Sample No: 15-540-5055 Code: 81542-08 Client:
Sample Date: 28 Nov-05 Material: Solt Project:
Receive Date: Source: Hanford
Sample Age: 128d Oh Station:

Comments: J10LJ5. E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-8535-7141 % Germination 100 >100 N/A 22.99% Equal Variance tTwo-Sample
04-4372-688 AG Average Dry Wt. < 100 100 N/A 30.26% Equal Variance t Two-Sample
15-6788-4376 AG Average Height < 100 100 N/A 24.06% Equal Variance t Two-Sample
17-2158-5620 AG Average Wet Wt. <100 100 N/A 30.69% Equal Vaiance t Two-Sample
12-9654-4472 Root Average Dry WL 100 >100 N/A 35.11% Equal Variance t Two-Sample
04-3460-2963 Root Average Length . < 100 100 N/A 24.97% Equal Variance t Two-Sample
07-6351-603 Root Average Wet Wt < 100 100 N/A 37.46% Equal Varfance t Two-Sample
12-6733-3681 Total Average Bicmass Dry < 100 100 N/A 31.11% Equal Variance t Two-Sample
09-9644-3668 Total Average Biomass Wet <100 100 WA 34.17% Equal Variance t Two-Sample

Analyst:. S000-092-101-1



CETIS Test Summary

CETSw v1.1.2revi

Report Date:
Test Link:

Page 2 of 3
15 May-08 1:35 PM

04-1720-8149/B1 54208psA

Analyst & Approval: -54-

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum 8E SD CV
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%

AG Average Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtficIal SoPl/S 5 4.96040 2.05666 6.26333 0.75679 1.69222 34.11%
100 5 2.91350 2.31799 3.92000 0.28112 0.62860 21.58%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Soil/S 5 18.947 15.2 27 2.2138 4.9498 26.13%
100 5 10.87 8 13.75 1.0526 2.3536 21.65%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 Ardficial SoWS 5 29.605 12.833 36,826 4.3456 9.717 32.82%
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArificIal SoaWS 5 1.61720 0.64687 2.06331 0.25857 0.57819 35.75%
100 5 1.46240 1.0400 2.04800 0.16241 0.36317 24.83%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.3 7.8 15.5 1.2806 2.8636 25.34%

Root Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arllficial SoiLS 5 38.878 13.317 46.99 6.1616 13.778 37.36%
100 5 22.994 12.784 37.868 4.1506 9.281 40.36%

Total Average liomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artlilci SoIl/S 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 4.37590 3.36399 5.969 0.A4024 0.98441 22.50%

Total Average Slomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximn SE So CV
0 ArdIial SoIl/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 39.915 25.938 83.1 6.325B 14.145 35.44%

000..M9-101-1



Page 3 of 3
Report Date: 15 May-06 1:35 PM
Test Link: 04-1720-8149/8154208psACETIS Test Summary

CETlS' vl.1.2revi
-55-

Approval:

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolitS 0.60000 1.00000 1.00000 0.80000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.80000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 2.05688 6.05200 5.26000 6.26333 5.17000
100 2.58401 2.31799 3.92000 2.64800 3.09750

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArfioalSollS 20.3333 16.8 15.2 27 15.4
100 10 8 12.8 9.6 13.75

AG Average Wet WL DeilN

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soi/S 12.8333 36.8260 31.748 35.75 30.84
100 14.0380 13.174 25.2320 14.216 17.945

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.64887 1.92800 1.52800 2.06331 1.92001
100 1.37800 1.04600 2.04600 1.38199 1.45999

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArM"ciej SolUS 13.3333 23.4 20 29 20.4
100 10.2 7.8 12.4 10.6 15.5

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rap 4 Rep a
0 Artifcial SoUIS 13.3187 45.2540 3e.3420 48.99 42.488
100 21.4280 12.7640 37.868 19.082 23.8525

Total Average Bloase" Dry Wt. Detail

Cone.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32686 7.09000
100 3.96201 3.36399 5.96599 4.03000 4.55751

Total Average lomass Wet Wt. Detail

Cona-% Control Type Rep I Rep 2 Rep 3 Rap 4 Rep s
0 Art|fical SoIl/S 26.1500 82.0800 68.0900 82.77 73.328
100 35.4640 25.938 63.1 33.278 41.7975

Analyst: '&000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 05-8535-7141/B154208p.ACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Contral Urnk Date Analyzed Version
% Germination Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zata NOEL LOEL TOxiC Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corected) 100 >100 1 N/A 22.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/Sed 100 -1.1138 1.85955 0.8512 0.22714 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 0.0462777 0.046278 1 1.24 0.29769 Non-SIgnificant Effect
Error 0.2964103 0.037301 8
Total 0.344088 0.0835790 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances
Distibulon Shapiro-Wik W 0.82019 0.02548 Normal DIstIbution

Data Summary Original Dara Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arifcial SoVS 5 0.84000 0.50000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650
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Approval:_____Analyst: 3-000-092-101-1



Comparisons: Page 2 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 04.4372-5868/8154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Dry WI. Comparlon 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 30.26%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscision(0.05)
AuUticial SoWVSedI 100 2.53545 1.85955 0.0175 1.50124 Significant Effect

ANOVA Table

Source Sun of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 10A7451 10.47451 1 6.43 0.03496 Signl~fcant Effect
Error 13.03508 1.629382 a
Total 23.5095625 12.103888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 7.24704 23.15450 0.08109 Equal Variances
Diabibulon Shapiro-Wilk W 0.84825 0.05537 Normal Distribution

Data Summary Original Dat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificiai Soil/S 5 4.96040 2.05888 6.28333 1.69222
100 5 2.91350 2.31799 3.92000 0.62860

Graphics

L. 1,

o - - - - .-- --- -

-L-.

D.2.

0 I00 -2.0 -1.5 -1.0 -0.5 0.0 05 2.0 1.5 IQ0

Con 1M

CETIS" vl.1.2revi
-57-

Approval:_____Analyst: '6000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
15 May-06 1:35 PM

15-8788-4376lB154208psA

Plant Chronic test CH2M Hui

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed <100 100 N/A 24.06%

Group Comparisons

Control vs Conc%. Statistic Critical P-Value M3 Docision(0.05)
Artificial SoIl/Sedi 100. 3.29507 1.85955 0.0055 4.55801 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.051
Between 163.0814 163.0814 1 10.86 0.01094 Significant Effect
Error 120.1616 15.02019 8
Total 283.242912 178.10155 9

ANOVA Assumptions

AatrIbute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 4.42294 23.15450 0.17894 Equal Variances
Distribution Shaplro-Wik W 0.89231 0.18001 Normal Distributlon

Data Summary Original Dal Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiS 5 18.947 15.2 27 4.9498
100 5 10.870 8 13.75 2.3536

Graphics
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Approval:_Analyst: 2000-M9-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 1:35 PM

17-2158-6820,154208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
AG Average Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM . CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sarmple C >T Untransformed <100 100 NIA 30.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-value MSD Decislon(0.05)
Artificial Soll/Sed 100 2.59606 1.85955 0.0159 9.08585 Significant Effect

ANOVA Table

Source Sum of iquares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 402.2389 402.2389 1 6.74 0.03181 Significant Effect
Enor 477.4698 59.68373 8
Total 879.708771 461.92285 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 3.78474 23.15450 0.22556 Equal Variances
Distibution Shapiro-Wik W 0.88392 0.14468 Normal Distilbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Momi Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.605 12.833 36.826 9.717
100 5 16.921 13.174 25232 4.9947

Graphics
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 12-9654-4472/8154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 35.11%

Group Comparisons

Control - vs Conc-% Statistic Critical P-Valu MSD Declslon(0.05)
Aulifcial Soi/Sed 100 0.50697 1.88955 0.3129 0.56781 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0599097 0.05991 1 0.26 0.62585 Non-Significant Effect
Error 1.864768 0.233095 8
Total 1.92467780 0.2930057 9

ANdOVA Assumptions

Attribute Test Statistic Critical V-Value Declsion(0.01)
Variances Variance Ratio F 2.53463 23.15450 0.38967 Equal Variances
Distribution ShapIro-Wit W 0.92278 0.38072 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arjlfila SOiWS 5 1.61720 0.84687 2.06331 0.57819
100 5 1.46240 1.04600 2.04600 0.36317

Graphics

1-------------------------------.-0

c~4.

C0.

0-

0 100 -20 -I.5 -. 0 -0.5 00 4. 1O 5 20

conc-% Nandle

CETISW v1.1.2rev
-60-

Aprova:_Analyst: Z^000-092-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 04-3460-2933B,154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance TIn-Sample C > T Untransformed <100 100 . NA 24.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilISedl 100 3.48314 1.85955 0.0041 5.29956 Significant Effect

ANOVA Table

Source Stn of Squares Mean Square OF F Statistic P-Value Doecision(O.05)

Between 246.3468 246.3468 1 12.13 0.00828 Significant Effect

Error 1624409 20.30511 8
Total 408.787559 266.65188 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decielon(0.01)
Variances Variance Ratio F 3.95247 23.15450 0.21170 Equal Variances
Distibution Shapiro-Wilk W 0.96578 0.84922 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolYS 5 21.227 13.333 29 5.693
100 5 11.3 7.8 15.6 2.863e

Graphics
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CETIS Analysis Detail
Comparisons: Page? of 9
Report Date: 15 May-06 1:35 PM
Analysis: 07-8351-460318154208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WI. Compaison 04-1720-8149 04-1720-8149 15 May-8 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL .OEL Toxic Units ChV PMS0
Equal Variance t Two-Sample C>T Unlransformed <100 100 NIA 37.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Dsclslon(0.05)
Artificial Soil/Sedi 100 1.86880 1.85955 0.0493 13.8149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 481.8888 481.8888 1 3.49 0.09859 Non-Signifhcant Effect
Error 1103.85 137.9813 8
Total 1585.73911 619.87006 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.20379 23.15450 0.46291 Equal Variances
Distribution Shaplio-WIk W 0.94621 0.62394 Normal Distibution

Data Summary Original Data WTansformed Data

Conc-% Control Type Count Mean Minkium Maximum SD Mean Minimum Maximum SD
0 Artifidal Soll/S 5 36-878 13.317 40.99 13.778
100 5 22.994 12.764 37.868 9.281
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Comparisons: Page a of 9
Report Date: 15 May-06 1:35 PM
Analyis: 12.6733-3681/815420pe.ACETIS Analysis Detail

Plant Chronic test CK2M HIll

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 04-1720-8149 04-1720-8149 15May-061:35PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Tvc-Sample C>T Untransformed ci0c 100 N/A 31.11%

Group Comparisons

Control vs Cone-% Statistic critical P-Value MSD Decision(0.05)
Arficlal Soli/Sedi 100 2.00077 1.85955 0.0402 2.04630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 12.11875 12.11875 1 4.00 0.08042 Non-SignIficant Effect
Error 24.21888 3.02738 8
Total 36.3376379 15.146115 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Varlances Variance Ratio F 5.24797 23.18450 0.13730 Equal Variances
Distribullon Shapiro-Wilk W 0.86537 0.08825 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Contol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Arificial So4lS 5 6.57761 2.70335 8.32686 2.25514
100 5 4.37590 3.3390 5.96599 0.95441
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Comparisons: Page 9 of g
Rbport Date: 15 May-06 1:35 PM
Analysis: 09-98"-M/8I154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparlson 04-1720-8149 04-1720-8149 15May-06125PM CETISVI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed <100 100 NIA 34.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ms Decislon(0.05)
Artificial SoWSedI 100 2.17471 1.85G55 0.0307 22.7178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1784.68 1764.66 1 4.73 0.06137 Non-Significant Effect
Error 2985.025 373.1281 a
Total 4749.68494 2137.7879 9

ANOVA Assumplions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.72986 23.15450 0.35420 Equal Variances
DIstribullon Shapiro-Wilk W 0.92551 0A051 9 Normal Distribution

Data Summary Original Data Transformed Dats

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoH/S 5 68.484 26.15 82.77 23.370
100 5 39.915 25.938 63.1 14.145

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-3771/BG156601ps

CETIS v1.1.2revi Analyst - Approval: -66-

Plant Chronic test CH2E Hill

Test No: 18-2151-9846 Test Type: Plant Chronio test Duration: 33d Oh
Start Date: 05 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG1565-01

Sample No: 07-8112-4502 Code: 01588-01 Client:
SamplrDate: 22 Mar-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 14d Oh Station:
Comments: J11JB8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
051554-1035 % Germilnaon 100 > 100 N/A 27.93% Wllcoxon Rank Sum Two-Sample
00-9297-1693 AG Average Dry WL. 100 >100 NIA 2&98% Equal Variance t Two-Sample
01-4184-2571 AG Average Height <100 100 NA 26.44% Equal Variance t Two-Sample
06-0318-2632 AG Average Wet Wt. 100 >100 N/A 34.28% Equal Variance t Two-Sample
08-1965-4440 Root Average Dry Wt. 100 >100 N/A 35A8% Equal Vaiance t To-Sample
07-8046-6898 Root Average Length < 100 100 N/A 24.73% Equal Variance t Two-Sample
13-3311-8140 Root Average Wet Wt. 100 > 100 NIA 40.92% Equal Variance t Two-Sample
19-0102-5163 Total Average Biomass Dry 100 >100 N/A 29.78% Equal Variance t Two-Sample
00-5708-4133 Total Average Biomass Wet 100 >100 N/A 30.99% Equal Variance t Two-Sample

000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CEnSm v1.1.2revi

Page2 of 3
15 May-08 1:51 PM

02-4 923-3771/BG156601ps

. -67-
Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial SoiaS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

AG Average Dry WL Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArificIal Sofl/S 5 4.96040 2.05668 6.26333 0.75879 1.69222 34.11%
100 5 3.67428 3.27800 4.15801 0.15767 0.35255 9.60%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 18.947 15.2 27 2.2136 4.9498 28.13%
100 5 12.853 9.6 18.667 1.535 3.4323 26.70%

AD Average Wet Wt. Summary
Cone.% Control Type Reps Mean Minimum Maximum SE - SD CV
0 ArUlcIal SollIS 5 29.605 12.833 3 3.826 4.3455 9.717 32.82%
100 5 27.831 20.878 40.21 3.3027 7.385 25.54%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artial SolS 5 1.51720 0.64667 2.0331 0.25857 0.67819 35.75%
100 5 1.8514 1.53000 2.27400 0.16841 0.37657 20.34%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlindal SoIl/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 12.293 9.6 16.867 1.2196 2.7271 22.18%

Root Average Wet Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiS 5 36.878 13.317 4.99 .. 1316 13.778 37.36%
100 5 33.714 4.1.m 47.044 5.2816 11.810 35.03%

Total Average Blomass Dry Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
a Arlificial SOIIJS 5 6.57761 2.70335 8.320M6 1.00863 2.25514 34.29%
100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30%

Total Average Slonm Wet Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE so CV
0 Artilcial So/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 61.545 51.644 71.45 3.6797 8.2281 13.37%

Analyst: -'000-092-101-1



Page 3 of 3
Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-3771/BG156601psCETIS Test Summary

CETIS' vl.1.evl
-68-

Analyst:' Apprmal:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Art|iclal Soil/S 0.60000 1.00000 1.00000 0.80000 1.00000
100 1.00000 0.80000 1.00000 1.00000 1.00000

AG Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 2.05605 6.05200 5.25000 0.2S33 &.17000
100 3.79600 3.38332 4.15801 3.278M0 3.75599

AG Average Might Detail

Cono-% Control Tirpe Rep 1 Rep 2 Rep3 Rep 4 Rep5
0 Articial Soi/S 20.3333 16.8 15.2 27 15A
100 11.8 18.6667 12.6 9.6 11.0

AG Average Wet WL Detali

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Arlicial SaII/S 12.8333 36.8200 31.748 35.78 30.84
100 24.40B 40.21 25.64 MO.M8 28.0200

Root Average Dry WI. Detail

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 Artifdal SoIl/S 0.64667 1.9280 1.52800 2.00331 1.92001
100 2.27400 1.67334 2.2439 1.35 1.53000

Root Average Length DeyL

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArIfidal Soil/S 13.3333 23A 20 29 20.4
100 9.06 1.66667 13 11.2 11

Root Average Wet Wl. Detal D

Conc-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 13.3167 45.2540 36.3420 46.90 42.488
100 47.044 15.53 35.33 30.706 39.9000

Totl Average Blomas Dry WL. Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artidai SoilUS 2.70335 7.98000 0.78001 8.32656 7.09000
100 e.069 5.064 0.40199 4.81399 5.28(101
TWOt Average Blommss Wet Wt. Detail

Cam^- Control Type Rap 1 Rep 2 Rep 3 Rsp 4 Rep 5
0 ArUdSfal SoIl/S 26.1500 82.0800 68.0900 82.77 73.328
100 71A5 55.74 80.97 51.644 P7.92

000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 05-1554-1035/BG1 56601 psCETIS Analysis Detail

[Plant Chronic tst CH2M Hill

Endpoint Analysts Type Sample Link Control Link Date Analyzed Version
% Germination Comnpartson 024923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units CIV PMSD
Wlcoxn RankSumTwo-Sample C>T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(O.05)
Artifical Soll/Sed 100 30 0.6848 3 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatIstic P-Value Decision(0.05)
Between 0.021087 0.021087 1 .AO 0.54474 Non-Significant Effect
Error 0.4217399 0.052717 8
Total 0.44282693 0.0738045 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declulon(0.01)

Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distribution Shapiro-Wilk W 0.75864 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Man Minimum Maximum SO
0 Arificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 8.00000 2.00000 7.00000 2.23607

Graphics
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CETlS" v1.1.2revi
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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 00-9297-1l3I9BG15 601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-4923-3771 02-4923-3771 15May-051:51 PM CETISvI.1.2

Method Alt H Data Transorm Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C > T Untransformed 100 >100 1 NIA 28.98%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)

Artificial Soil/Sod 100 1.66375 1.85955 0.0674 1.4375 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 4.135365 4.135365 1 2.77 0.13473 Non-SignIficant Effect
Error 11.95166 1.493957 8
Total 16.0670247 5.6293229 9

ANOVA Aswumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 23.03905 23.15450 0.01009 Equal Variances

Outribution Shapiro-Wilk W 0.80366 0.01806 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial Soll/S 5 4.96040 2.0568 6.26333 1.69222

100 5 3.67426 3.27800 4.15801 0.35255
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 01-4184-2571/iG156801p

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparlson 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 26.44%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(O.05)
Artifclai SoN/SedI 100 2.26202 i.85956 0.0268 5.00918 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(D.05)
Between 92.82178 92.82178 1 5.12 0.05355 Non-SIgnilicant Effect
Eror 145.1271 18.14089 8
Total 237.948883 110.96267 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declison(0.01)
Variances Variance Ratio F 2.07971 2315450 0.49566 Equal Variances
Distribution Shapiro-Wilk W 0.455 0.05284 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Mlnlmwn Maximum SD Mean Minimum Maximum SD
0 Artifical Soil/S 5 18.947 15.2 27 4.9498
100 5 12.853 9.6 18.667 3.4323

Graphics
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Comparisons: Page 4 of 9
Report Date: 15 May-08 1:51 PM
Analysis: 06-031.6-232/BG156601PsCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15May-061:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransfoared 100 >100 1 N/A 34.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoILfSedl 100 0.32514 1.85955 0.3767 10.1497 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deciaion(0.05)
Between 7.873582 7.873582 1 0.11 0.75342 Non-SIgnificant Effect
Error 59&8298 74.47873 8
Total 603.703418 82.352311 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rado F 1.73128 23.15450 0.60798 Equal Variances
Distibution Shapiro-Wilk W 0.96823 0.87396 Normal Distibution

Data Summary Original Data Transformed Date

Conc-% Control 'ype Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SolidS 5 29.605 12.833 36.828 9.717
100 5 27.831 20.878 40.21 7.385

Graphics
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 08-1965-444/BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry W. Comparison - 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranslormed 100 >100 1 N/A 35.48%

Group Comparisons

Control va Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Artiicial Sol/Sed 100 -0.7592 1.85955 0.7652 0.57382 Non-Signlficant Effect

ANOVA Table

Souirce Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.1372013 0.137201 1 0.58 0.46952 Non-Signflicant Effect
Error 1.904404 0.238051 8
Total 2.04160514 0.3752518 9

ANOVA Aasumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.35752 23.15450 0.42657 Equal Variances
Distrbullon Shapiro-Wilk W 0.86708 0.09240 Normal Distribution

Data Summary Original Data Transformed Data
Con-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArjIlidal Soil/S 5 1.61720 0.6487 2.06331 0.57819
100 5 1.85146 1.53000 227400 0.37657
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Comparisons
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
15 May-06 1:51 PM

07-046-689n/BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Lit Control Link Date Analyzed Version
RootAverage Length Comparison 02-4923-3771 02-4923-3771 15 May-08 1:51 PM CETISvl.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 24.73%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Declslon(0.05)

Artificial Soi/Sedi 100 3.16446 1.85955 0.0087 5.24954 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 199.5111 199.5111 1 10.01 0.01331 Significant Effect
Eror 159.3884 19.92356 8
Total 358.899561 219.4346 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decisi6n(0.01)
Variances Variance Rato F 4.35804 23.15450 0.18299 Equal Variances
Distribullon Shapio-Wik W 0.94982 0.66638 Normal Distributlon

Data Summary ' Original Data Transformed Data

Coro-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 21.227 13.333 29 5.693
100 5 12.293 9.6 1B.667 2.7271

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-08 1:51 PM
Analysis: 13-3311-8140MGI158601p.

Plant Chronic tst CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C>T Uniransformed 100 >100 1 N/A 40.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Mao Decision(0.05)
Artificial Sol/Sed 100 0.38989 1.86955 0.3534 15.0911 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square Dr F Statistic P-Value Declsion(0.05)
Between 25.0295 25.0295 1 0.15 0.70679 Non-Significant Effect
Eror 1317.221 164.6527 8
Total 1342.25081 189.68216 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.36097 23.15480 0.77245 Equal Variances
Distribution Shapiro-Witk W 0.87175 0.10478 Normal Distribution

Data Summary Originil Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 46.99 13.778
100 5 33.714 15.53 47.044 11.810

Graphics
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Comparisons: Page Sot 9
Report Date: 15 May-06 1:51 PM
Analysis: 1"1 02-516 3/BG15601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry W. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 29.78%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(O.05)
Artificial Sol/SedI 100 0.99861 1.85955 0.1736 1.95875 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declislon(0.05)
Between 2.766133 2.766133 1 1.00 0.34723 Non-Significant Effect
Error 22.19074 2.773843 8
Total 24.9568751 5.5399754 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 11.00706 23.15450 0.03931 Equal Variances
Distributian Shapiro-Wilk W 0.84038 0.04459 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIldal Soil/S 5 6.57761 270335 8.32618 2.25514
100 5 5.52573 4.81399 6.40199 0.67973

Graphics
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:51 PM
AsialysIs: 00-5708-4133/BG156601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranslormed 100 >100 1 N/A 30.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soil/SedI 100 0.44572 1.88055 0.3338 20.6046 Non-Significant Effect

AMOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Belween 60.97949 60.97949 1 0.20 0.66761 Non-Significant Effect
Efrr 2455.527 306.9409 8
Total 2516.50683 387.92041 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(l.01)
Variances Variance Ratio P 8.06740 23.15450 0.06761 Equal Varilances
Distibution ShapIro-Wilk W 0.83722 0.04087 Normal Disibullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 66.484 26.15 82.77 23.370
100 5 61.545 51.644 71A5 8.2281

Graphics
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BLUEGRABS GROWTH TEST
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Page 1 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-8287/BG156602psCETIS Test Summary

CETIS" vl.1.2revl
-79-

Approval:____

Plant Chronic test CH2M Hill

Test No: 12-2756-8859 Test Type: Plant Chronic teet Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 08 May-06 DII Water: Source:
Setup Dat: 05 Apr-06 12:00 AM Brine:

Comments: BG1568-02

Sample No: 06-7557-8523 Code: B156S-.2 Client:
Sample Date: 27 Mar-06 Material: Soil Project:
Receive DaO*: Source: Hanlord
Sample Age: 9d Oh Station:

Comments: J11JB7

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
07-3049-9835 % Germination 100 >100 N/A 20.98% Equal Variance t Two-Sample
01-840-9449 AG Average Dry Wt. < 100 100 N/A 33.96% Equal Varance t Two-Sample
04-1817-3375 AG Average Height < 100 100 N/A 23.91% Equal Variance t Two-Sample
06-1778-4905 AG Average Wet Wt < 100 100 N/A 3262% Equal Variance Two-Sample
10-9034-6985 Root Average Dry WL. 100 >100 N/A 39.19% Equal Variance t Two-Sample
10-5846-0601 Root Average Length <100 100 N/A 23.34% Equal Variance I Two-Sample
07-1319-0997 Root Average Wet Wt. 100 >100 N/A 41.70% Equal Variance t TWv-Sample
06-9688-5993 Total Average Blomas Dry 100 > 100 WA 34.99% Equal Variance I Two-Sample
10-6936-9311 Total Average Blomass Wet 100 > 100 N/A 37.41% Equal Variance I Two-Sample

OOD-092-101-1 Analyst: fh



Page 2 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-6287/BG156602psCETIS Test Summary

CETIS" VI.1.2revi
-80-

Approval:

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficial Soli/S 5 4.96040 2.05668 8.26333 0.75679 1.69222 34.11%
100 5 3.05959 1.35000 4.01200 0.49767 1.11283 36.25%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Aruliclai SolI/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 10.76 7.4 13 1.0167 2.2733 21.13%

AG Avege Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 18.574 8.6w 24.688 2.8451 6.3618 34.25%

Root Average Dry WI. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoulS 5 1.61720 0.64667 2.05331 0.25857 0.57819 35.75%
100 5 1.36680 0.65400 1.88400 0.22198 0.49637 35.32%

Root Average Length Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 21.227 13.333 29 2.546 5.893 26.82%
100 5 12.12 9 13.2 0.7864 1.7584 14.51%

Root Average Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolNS 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 28.494 10.788 41.768 5.5165 12.335 43.29%

Total Average Biomass Dry Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlifcial Sol/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 4.43639 2.00400 5.82599 0.71726 1.60385 36.15%

Total Average Biomass Wet WL. Summary
Conc-% Control Type Reps Mom Minimum Maximum SE SD CV
0 Artificial SOIaS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 47.067 19.454 66.456 8.3444 18.659 39.64%

Analyst: -.'000.092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS'h Y1.1.2revl

Page 3 of 3
15 May-06 1:56 PM

05-4012-B287lBG156802pa

Analyst: - Approva:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o Artificial Soil/S 0.60000 1.00000 5.28000 8.28333 1.00000
100 1.00000 1.00000 1.000 1.00000 1.00000

AG Average Dry Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial Soil/S 2.0568 6805200 5.26000 0.26333 5.17000
100 3.94199 2.60798 1.35000 4.01200 3A3600

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial SclIVS 20.3333 16.80 15.2 27 15.4
100 13 9.8 7.4 12.8 11

Ao Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Articl Sold/S 12.8333 3.8260 31.748 35.78 30.84
100 22A 4 16.158 0.5600 24.888 20.8920

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Artificial SoIIIS 0.64687 1.92300 1.52800 2.0331 1,92001
100 1.84O 1.960 0.5400 .1.71799 148201

Root Average Length Detal

Con.% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolIIS 13.3333 234 20 29 20.4
100 13 12.6 9 13.2 12.8

Root Average Wet Wt. DetaDe

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3137 45.2540 36.3420 46.99 42.488
100 36.6969 2188.7 0 45.78000 31.32 0
Total Average Bomss Dry Wt. Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
T ArtMical ScPllS 2.70335 7.98000 0.78801 8.32NO8 7.090o
'100 5.82599 3.70398 2.00400 5.73000 4,91799

Total Average BNomass Wet Wt. Detali

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficIal SoWS 26.1500 82.0800 68.0900 82.77 73.328
100 59.16 38.048 19.4540 66A56 52.22

000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-3049-9835/BG156602psCETIS Analysis Detail

LPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dat. Anmlyed Version
% Germination Comparson 05-4012-6287 05-4012-8287 15May-06 1:55 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vartance t Two-Sample C>T Angular (Coected) 100 >100 I N/A 20.96%

Group Comparisons

Control vs Conc-% Statistl Critical P-Value MSD Declslon(0.05)
Artifial Soi/Sod 100 -1.833 1.85955 0.294 0.20917 Non-Significant Effect

AN A Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.084348 0.084348 1 2.87 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dechsion(O.01)
Variances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distribudon Shapiro-Wilk W 0.81415 0.02153 Normal Distibution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificia oliSS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020

Graphics
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Analyst: Approval:000-M9-101-1



Comparisons: Page 2 of 9
Report Date: 15 May-06 1:56 PM
Analysi.: 01-"840-9449/iG156602psCETIS Analysis Detail

[Plant Chronic test CH2M 111

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt Comparison 05-4012-6257 05-4012-6287 15May-061:55PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 33.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MWS Decision(.05)
Artificial Soil/SedI 100 2.08754 1.85955 0.0351 1.68430 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declaion(0.05)
Between 8.937865 8.937865 1 4.36 0.07029 Non-Significant Effect
Error 16.40803 2.051004 8
Total 25.3458948 10.968869 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.31238 23.15450 0.43679 Equal Variances
Distributon Shapiro-Wilk W 0.84486 0.05044 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Soil/S 5 4.96040 2.05668 6.26333 1.69222
100 5 3.06959 1.35000 4.01200 1.11283

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 1:56 PM

04-1817-3375/BG156602ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparlson 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Velance t Two-Sample C>T Unitransformed <100 100 NIA 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
[AkrifuIci Solt/Sed 100 3.36079 1.85955 0.0050 4.52974 Signiflant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(0.05)
Between 167.5538 167.5538 1 11.29 0.00992 Significant Effect
Error 118.6758 14.83444 8
Total 286.229324 182.38822 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 4.74088 23.15450 0.16091 Equal Variances
Distribution Shaplro-Wilk W 0.88878 0.16420 Normal Distibution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Mininum Maximum SD Mean Minimum Maximum SD
0 Artificial Soi/S 5 18.947 15.2 27 4.9498
100 5 10.760 7.4 13 2.2733

Graphics
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CEIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 0 6-1778-4905/BG15660 2pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Contml Link Date Analyzed Version
AG Average Wet WL. Comparison 05-4012-6267 05-4012-6287 15 May-061:55PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransfonmed <100 100 N/A 32.62%

Group Comparisons

Control va Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Arificial SoWUSedI 100 2.12393 1.85955 0.0332 9.65866 Significant Effect

AMOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 304.255 304.255 1 4.51 0.06642 Non-Signiflicant Effect
Error 539.5712 67.4464 8
Total 843.82=233 371.70141 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(O.01)
Variances Variance Ratio F 2.33292 23.15450 0.43209 Equal Variances
Distribution Shapiro-Wit W 0.83430 0.03769 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artfldal SolNS 5 29.605 12.833 38.826 9.717
100 5 18.574 8.6880 24.688 6.3618
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-9034-6985/BG 56502ps

Plant Chronic test CH2M

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETiSv1.1.2

Method Alt H Data Transform Zete NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 39.19%

Group Comparisons

Control vs Conc-% Statistic Critical p-Value MSD Dicision(0.05)
Artificial So/Sedi 100 0.73477 1.85955 0.2417 0.63371 Non-SIgnificant Eflect

ANOVA Table

Source Sun of Squares Mean Square oF F Statistic P-Value Decision(0.05)
Between 0.1567499 0.15675 1 0.54 0.48346 Non-Significant Effect
Error 2.322712 0.290339 8
Total 2.47946206 0.4470889 9

ANOVA Assumptions

Atribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.35685 23.15450 0.77462 Equal Variances
Distribulon Shapiro-Wilk W 0.87393 0.11105 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soll/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36680 0.65400 1.88400 0.49637
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page Bof 9
15 May-06 1:56 PM

10-5846-0601/BG156602po

Plant Chronic test CH2M Hill

E ndpoint Analysis Type Sample Unk Control Link DateAnalyzed Version
Root Average Length Comparison 05.4012-6287 05-4012-6287 15 May-06 1:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 23.34%

Group Comparisons

Control vs Conc-% Statistle Critical P-Value MSD Becision(0.05)
Artificial SoiiSed 100 3.41756 1.86955 0.0046 4.95507 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 207.3284 207.3284 1 11.68 0.00912 Signiffcant Effect
Error 142.0089 17.75111 8
Total 349.337341 225.07956 9

ANOVA Assumptions

Attribute test StatIstIc Critical P-Value DeciSion(O.01)
Variances Variance Ratio F 10.48196 23.15450 0.04287 Equal Variances
Disribufon ShapWo-Wilk W 0.92184 0.37254 Normal Disbibution

Data Summary Ouigind Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Mifclal SoIltS 5 21.227 13.333 29 5.693
100 5 12.120 9 13.2 1.7584

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Datet 15 May-05 1:56 PM
Analysis: 07-1319-0997/SG156602ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Wet Wt. Comparlson 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISvI.t.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransbrned 100 >100 1 WA 41.70%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
ArtIlIcial Soll/SedI 100 1.01382 1.85955 0.1702 15.379 Non-Significant Effect

ANOVA Table

Source Surn of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 175.7511 175.7511 1 1.03 0.34035 Non-SignIficant Efct
Error 1387.951 170.9939 8
Total 1543.70190 346.74495 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Vaance Ratio F 1.24753 23.15450 0.8348 Equal Variances
Distribution Shapifro-Wilk W 0.87920 0.12775 Normal Distribudon

Data Summary Orgina Dta Transformed Data

Conc-% Control Type Court Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 36.878 13.317 46.99 13.778
100 5 28.494 10.788 41.768 12.335

Graphics
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Comparisons: Page 8 of 9
Report Date: 15 May-O 1:56 PM
Analysis: 06-9688-5993/BG15602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 34.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Arificial SoilISedl 100 1.73017 1.85955 0.0609 2.30133 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 11A197 11.46197 1 2.99 0.12185 Non-Significant Effect
Error 30.8319 3.828987 8
Total 42.0938644 15.290956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.97707 23.15450 0.52538 Equal Variances
Distribullon Shapiro-Wilk W 0.84141 0.04587 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIficial Soil/S 5 6.57761 2.70335 8.32668 2.25514
100 5 4.43639 2.00400 5.82599 1.60385

Graphics

2.0 2.0-
0.9

0.0

t~o ----------- 0- --------------

0.2

0.5

a.-.

-too -25 .1.k -. 0.0 0.5 1o 1S Lo

com-%b a*It

CETIS"' v1.1.2revl
-89-

Apprval:__Analyst: -3000-W2-101-1



Comparisons; Page 9 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-6936-931 1/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt Comparison 05-4012-6287 05-4012-6287 15 May-08 1:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untmnsforied 100 >100 1 N/A 37.41%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsIon(0.05)
ArMcial Soil/Sedl 100 1.4518 1.85955 0.0923 24.8697 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(O.05)
Between 942.4918 942.4918 1 2.11 0.18452 Non-Significant Effect
Error 3577.302 447.1627 8
Total 4519.79327 1389.6544 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.56883 23.15450 0.67328 Equal Variances
Distaibulon Shapiro-Wilk W 0.85602 0.06847 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoWlS 5 68.484 26.15 8277 23.370
100 5 47.067 19.454 86.46 18.659

Graphics
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BLUEGRASS GROWTH TEST
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CETIS Test Summary Report Date:
Test Link:

Page 1 of 3
15 May-06 2:01 PM

11-7211-8W3/BG156603ps

Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 06-9018-7681 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergl
Ending Date: 08 May-08 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: 96156803

Sample No: 03-3130-8104 Code: 81566-03 Client:
Sample Date: 30 Mar-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 6d Oh Station:

Comments: J11JH5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
15-4902-9508 % Germination 100 > 100 N/A 41.99% WIlcoxon Rank Sum Two-Sample
03-4255-8289 AG Average Dry Wt. 100 >100 NA 52.20% Equal Variance t Two-Sample
16-2999-4225 AG Average Height 100 > 100 N/A 142.17% Wilcoxon Rank Sum Two-Sample
14-3415-6893 AG Average Wet Wt 100 > 100 N/A 44.73% Equal Vadance t Two-Sample
09-0554-6174 Root Average Dry Wt. 100 >100 NA 72.74% Equal Variance t Two-Sample
15-4360-3201 Root Average Length 100 > 100 NA 111.83% Wilcoxon Rank Sum Two-Sample
07-7960-4753 Root Average Wet Wt 100 > 100 N/A 62.15% Equal Variance t Two-Sample
04-4976-7362 Told Average Blomass Dry 100 > 100 N/A 55.73% Equal Variance t Two-Sample
01-275-4511 Total Average Biomass Wet 100 > 100 NA 54.13% Equal Variance t Two-Sample

-92-
000-092-101-1 CETIS vI.1.2revI



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8863/BGSBB3ps

CETIS' vl.1.2nevl
-93-

Apprval...

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artidal Soi/S 5 0.84000 0.80000 1.00000 0.09798 0.21909 26.08%
100 5 0.84000 0.20000 1.00000 0.16000 0.35777 42.59%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05668 8.26333 0.75679 1.69222 34.11%
100 ' 5 4.24840 2.12800 8.51001 1.18886 2.61365 61.52%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 18.947 152 27 2.2136 4.9498 26.13%
100 5 25.88 8.6 83 14.315 32.009 123.68

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artildal SolS 5 29.605 12.833 38.826 4.3456 9.717 32.82%
100 5 23.626 11.180 43.06 5.8416 12.615 53.39%

Root Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifdal SOIl/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 , 35.75%
100 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artifcal Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 23.2 8.2 73 12.485 27.918 120.34

Root Average Wet WL. Summary
cone-% Control Type Reps Mean Minimum Maximum BE so CV
0 Artificial Soil/S 5 36.878 13.317 46.99 6.1616 13.77 37.36%
100 5 32.47 11.544 71.600 10.675 23.871 73.50%

Total Average Blornass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiicial SolH/S 5 8.5776 2.7033 8.3267 1.0085 2.2551 34.29%
100 5 6.2848 3.0780 11.960 1.6937 3.7873 60.26%
Total Avera Blemass Wet WL. Summary
Cone-% Conrol Type Reps Momn Minimum Maximum BE SD CV
0 ArtifcialSOWlS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 56.103 22.704 113.66 16.289 38.423 64.92%

Analyst:000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8863BG156603po

CETIS" vl.1.2revi
-94-

Approval:

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 0.20000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artifcial Soll/S 2.051MIS 6.05200 1.26000 6.26=1 &.17000
10O 3.201 2.12500 4.902D0 8.5.1001 2.44199

AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoilS 20.3333 10.8 15.2 27 15.4
100 12.6 8 .6 14.6 83 10.6

AG Average Wet Wt. Detal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soll/S 12.8333 36.820 31.748 35.78 30.84
100 20.1080 11.1600 28.4260 43.00 15.3760

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 3
0 Artficial SoHIS 0.64667 1.92800 1.52800 2.9OM 1.92001
100 1.19199 0.94W 3.44401 345001 1.14800

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o Artificial SoIlS 13.3333 23.4 20 29 20.4
100 11.8 8.2 13.6 73 9.

Root Average Wet Wt. D tDe
Con"-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 Artifclal Sol/S 13.3167 45.2540 36.340 4.9 42.488
100 21.120 11.544 40.554 70.6600 18.56

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep S Rep 4 Rep 5
0 Artificial SoIMs 2.70335 7.98000 6.78001 8.32666 7.09000
100 4.45200 3.07600 8.3401 I11.90D0 3.58999

Total Average Biomass Wet WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arficlal Soal/S 26.1500 82.0800 68.0900 82.77 73.328
100 41.2360 22.7040 68.98 113.66 33.936

0004)92-101.-1 Analyst: 3



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 15-4902-95080BG156603ps

Plant Chronic test CH2M HI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-7211-863 11-7211-8663 15 May-08 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 41.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artficial SoWlSedI 100 29 0.5794 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.0001352 0.000135 1 0.00 0.97281 Non-Significant Effect
Error 0.8748086 0.109359 8
Total 0.87500388 0.1094938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declalon(0.01)
Variances Variance Ratio F 2.45738 23.15450 0.40516 Equal Variances
Disributlon Shapiro-Wilk W 0.65938 0.00028 Non-normal Distribution

Beta Summary Original Data Transformed Daft

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soli/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475
160 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328
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Comparisons: Page 2 of 9
Report Date: 15 May-08 2:01 PM

Analysis: 03-4255-8269/BG1 56603psCETIS Analysis Detail
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt Comparison 11-7211-8863 11-7211-8663 15May-062:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransormed 100 >100 1 N/A 52.20%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soll/Sedi 100 0.51132 1.85955 0.3115 2.58935 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Squarp OF F Statistic P-Value Declsion(0.05)
Between 1.28735 1.26735 1 0.26 0.62294 Non-Significant Effect
Error 38.7791 4.847388 8
Total 40.0464520 8.1147375 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.38550 23.15450 0.42040 Equal Variances
Distributon Shapho-Wk W 0.94807 0.64572 Normal Distibution

Data Summaay Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05668 626333 1.69222
100 5 4.24840 2.12800 8.51001 2.61365
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Comparisons: Page 3of 9
Report Date: 15 May-6 2:01 PM
Analysis: 16-2999-45/BG15663psCETIS Analysis Detail

Plant Chronic test CH2M HiiI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 11-7211-8663 11-7211-8663 15May-062:01 PM CETISvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcrxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 142.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Docision(0.05)
Arlificial SolUSedi 100 20 0.0754 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 120.1778 120.1778 1 0.23 0.84499 Non-Significant Effect
Error 4196.372 524.5464 8
Total 4316.54936 644.72423 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 41.81857 23.15450 0.00322 Unequal Variances
Distribuion Shapiro-Wilk W 0.71129 0.00121 Non-normal Diatuibution

Data Summary Original Data Transformed Data

Conc-% ControlTypi Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 18.947 15.2 27 4.9498 7.00000 5.00000 9.00000 1.58114
100 5 25.880 8.6 83 32.009 4.00000 1.00000 10.0000 3.53553
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date; 15 May-06 2:01 PM
Analysis: 14-34 5-6893/BG156803ps

Plant Chronic test CH2M HI

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 11-7211-8683 11-7211-866.3 15 May-06 2:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample C >T Untransforroed 100 >100 1 N/A 44.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docislon(0.05)
Artificial SolfSedi 100 0.83987 1.85955 0.2127 13.2423 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(t.05)
Between 89.38481 89.38481 1 0.71 0.42548 Non-Significant Effect
Emrr, 1014.24 126.78 8
Total 1103.6245 216.16477 9

AJWOVA Assumptions

Atzrbute Test Statistic Critical P-Value Dectsion(.O1)
Variances Variance Ratio F 1.68845 23.15450 0.62545 Equal Variances
Distribution Shapiro-Wilk W 0.97199 0.90865 Normal Distribulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilfcial SoW/S 5 29.605 12833 36.828 9.717
100 5 23.626 11.160 43.06 12.615

Graphics
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Comparisons: PageS of 9
Report Date: 15 May-06 2:01 PM

Analysis: 09-0554-6174/BG156603pCETIS Analysis Detail
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry WL Comparison 11-7211-8663 11-7211-8663 15 May-06 2:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 72.74%

Group Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artiicial Soil/Sedi 100 -0.6627 1.85955 0.7369 1.17636 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.4393268 0.439327 1 0.44 0.52617 Non-Significant Effect
Error 8.003755 1.000469 a
Total 8.44308144 1.4397961 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 4.98547 23.15450 0.14882 Equal Variances
Distribudon Shapho-Wilk W 0.88496 0.14871 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArfifclIal Solt/S 5 1.61720 0.64661 2.06331 0.57819
100 5 2.03640 0.94800 3.45001 1.29098
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Comparisons: Page 6 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 15-4360-3201BG1 5603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 11-7211-8663 11-7211-8663 15May-062:0i PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CIV PMSD
Wicoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 111.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decislon(0.05)
Artifcial SolA/4ed 100 21 0.1111 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value DeclsIon(0.05)
Between 9.735111 9.735111 1 0.02 0.88076 Non-Significant Effect
Error 3247.241 405.9051 8
Total 3256.97600 415.64023 9

ANOVA Assumpilons

Attdbute - Test Statistic Critical P-Value Decialon(O.01)
Variances Variance Ratio F 24.04797 23.15450 0.00931 Unequal Vadances
Distribution Shapiro-Wilk W 0.72521 0.00178 Non-nomal Distribution

Data Summary Original Data Transforned Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificial Soil/S 5 21.227 13.333 29 5.693 6.80000 4.00000 9.00000 1.92354
100 5 23.2 8.2 73 27.918 4.20000 1.00000 10.0000 3.56371
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 07-7960-4753/BG156603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 11-7211-8663 11-7211-8683 15May-062:01 PM CETISvl.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 62.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sedl 100 0.35705 1.85955 0.3051 22.9207 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decdsion(0.05)
Between 48.42058 48.42056 1 0.13 0.73029 Non-Significant Effect
Error 3038.583 379.8229 8
Total 3087.00358 428.24343 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 3.00179 23.15450 0.31225 Equal Variances
Distribution Shapiro-Wilk W 0.92487 0.39940 Normal Distribution

Data Summary Original Daa Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal Soll/S 5 36.878 13.317 48.99 13.778
100 5 32.477 11.544 70.800 23.871

Graphics
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Comparisons: Page 8 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 04-4976-7362/BG1 56603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Data Analyzed Version
Total Average Biomass Dry Wt. Comparison 11-7211-8663 11-7211-8663 15May-062:01 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C >T Untransformed 100 >100 1 N/A 55.73%

Group Comparisons

Control I vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SailUSedl 100 0.14854 t.8595 0.4428 3.66564 Non-Slgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(O.05)
Between 0.2143312 0.214331 1 0.02 0.88560 Non-Signifimnt Effect
Error 77.71687 9.714608 8
Total 77.9311967 9.9289394 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.82040 23.15450 0.33935 Equal Variances
Distribution Shapiro-Wilk W 0.94597 0.62111 Normal Distribution

Data Summary Original Data - Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 6.57761 2.70335 8.32666 2.25514
100 5 6.28480 3.07600 11.9600 3.78729
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 01-2756-4511 BG156603ps

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 11-7211-8663 11-7211-683 15May-062:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 54.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sed 100 0.53636 1.85955 0.3032 35.989 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 269.3819 269.3819 1 0.29 0.60630 Non-Significant Effect
Error 7491.238 938.4048 a
Total 7760.62021 1205.7867 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.42893 23.15450 0.41109 Equal Variances
Distribuion Shapiro-Wilk W 0.94578 0.63064 Normal Distribution

Data Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Soll/S 5 66.484 26.15 82.77 23.370
100 5 56.103 22.704 113.66 36.423
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Page 1 of 3
Report Date: 15 May-06 2:09 PM
Test Link: 09-53 82-7 322/BG156604psCETIS Test Summary

CETIS"' v1.1.2revi
-105-

Approval:

Plant Chronic test CH2M Hill

Test No: 20-3747-5618 TestType: Plant Chronic 6et Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1983-02 (2002) Species: Poe sandbergii
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00AM Brine:

Comments: 6G1566-04

Sample No: 11-8681-3426 Code: B1566-04 Client:
Sample Date: 04 Apr-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Agt: 24h Station:

Comments; J11JH8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-4296-6091 % Germinaion 100 > 100 N/A 20.96% Equal Variance t Two-Sample
06-5675-2370 AG Average Dry Wt. 100 > 100 N/A 39.71% Wllcoxon Rank Sum Two-Sample
18-8985-8305 AG Average Height < 100 100 NIA 24.83% Equal Variance I Two-Sample
093523-846 AG Average Wet Wt. 100 > 100 N/A 37.50% Equal Variance t TWo-Sample
11-7626-6043 Root Average Dry Wt. 100 > 100 N/A 5449% Equal Variance t Two-Sample
04-151-0611 Root Average Length < 100 100 N/A 24.22% Equal Variance t Two-Sample
09-2915-6004 Root Avemge Wet Wt. 100 >100 N/A 48.66% Equal Variance t Two-Sample
14-6818-4113 Total Average Blomase Dry 100 > 100 N/A 42.74% Equal Variance I Two-Sample
08-0482-5495 Total Average Blomass Wet 100 > 100 NIA 43.45% Equal Variance t Two-Sample

000-092-101-1 Analyst Go



CETIS Test Summary
Report Date:
Test Link:

CETIS vi .1.2revl

Page 2 of 3
15 May-06 2:09 PM

09-5382-7322/BG1 50804ps

-106-
App rovul:_____

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 0.84000 0.00000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial Soil/S 5 4.96040 2.0566 6.26333 0.75679 1.69222 34.11%
100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificdal SoL/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 12.96 9.2 16.2 12254 2.7401 21.14%

AS Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ardtidal Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 24.881 10.352 34.758 4.0937 9.1538 36.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficlal Soil/S 5 1.81720 0.64667 2.08331 0.25857 0.57819 35.75%
100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.18 7 13 1.0778 2.41 21.59%

Root Average Wet Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 36.878 13.317 46.99' 6.1616 13.778 37.36%
100 5 30.844 4.5140 48.884 7.4268 16.606 53.84%

Total Average Blomass Dry Wt. Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArfificIal Soll/S 5 6.57761 2.70335 8.32660 1.00853 2.25514 34.29%
100 5 5.56120 1.51802 8.3939 1.12835 2.51859 45.29%

Towad Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arfidal Sol/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 55.725 14.866 83.642 11.491 25.695 46.11%

Analyst: ?000-092-101-1



Page 3 of 3
Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-7322/BG156604psCETIS Test Summary

CETIS"' vi.1.2revl
-107-

Approval:__

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilUS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry Wt Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soi/S 2.05668 6.05200 528000 6.26333 5.17000
100 4.14000 1.17200 4.6401 4.18001 5.57001

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 20.3333 16.8 15.2 27 15.4
100 12.4 9.2 15 12 16.2

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artificial SoWS 12.8333 36.8260 31.748 35.78 30.84
100 23.932 10.352 29.91 25.4520 34.7580

Root Average Dry Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.57800 0.34401 1.84399 1.46000 2.82400

Root Average Length Detail

Conc-% ControlType Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 13.3333 23.4 20 29 20.4
100 11.4 7 11.8 12.6 13

Root Average Wet Wt Detail

Conc-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0. Artifidal SoWIS 13.3167 45.2540 36.3420 46.99 42.488
100 32.718 4.51401 39.542 28.564 48.8840

Total Average Biomass Dry WL Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilUS 2.70335 7.98000 6.78801 8.32666 7.09000
100 5.71799 1.51602 6.53799 5.63999 8.39399

Total Average Blomeas Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Arltidal Sol/S 26.1500 82.0800 68.0900 82.77 73.328
100 55.65 14.8860 89AS20 54.015 83.6420

Analyst: -&000-092-101-1



Comparisons: Page1 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 10-4296-8091/BG158604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Dats Transform Zeta NOEL LOEL TOXIC Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 20.96%,

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/SedI 100 -1.633 1.85955 0.9294 0.20917 Non-Signifieant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectlaon(0.01)
Variances Modified Leven 4.80000 11.25802 0.05984 Equal Variances
Distribution Shapiro-Wik W 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.80000 1.00000 0.21909 1.16180 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
15 May-06 2:09 PM

06-5675-2370/G16W 6 04ps

Plant Chronic test CH2M Hill

Endpoirt Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry W. Compasson 09-5382-7322 (U-5382-7322 151May-062:08 PM CETlSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 39.71%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decislon(0.05)
Artificial SoiVSedI 100 21 0.1111 0 Non-SigniNcant Effect

ANOVA Table

Source Sum of Squares Msan Squars DIF F Statistic P-Valus Dectsion(O.05)
Between 2.546196 2.546196 1 0.91 0.36860 Non-Significant Effect
Enor 22.43875 2.804843 a
Total 24.9849429 5.3510389 9

ANOVA Assumplions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.04281 23.15450 0.96857 Equal Variances
DistribuUon Shlpir-Wilk W 0.78590 0.00977 Non-normal DistIbution

Data Summary Original Data Ttansformed Data

Conc-% Control Type Count Mean Minimum Muulmum SD Mean Minimum Maximum SD
0 Artifidal SoWS 5 4.96040 2.0568 6.26333 1.69222 6.80000 2.00000 10.0000 & 11448
100 5 3.95120 1.17200 5.57001 1.65713 4.20000 1.00000 8.00000 2.58844
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 18-89B5-8305/BG156S04ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type SampleLink ControlLink DateAnalyzed Version
AG Average Height Comparison 09-5382-7322 09-5382-7322 15 May-052:08PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance I Two-Sample C> T Untransformed <100 100 N/A 24.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sed 100 2.36611 1.85955 0.0228 4.70498 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 89.50044 89.60044 1 5.60 0.04552 Significant Effect
Error 128.0356 16.00444 8
Total 217.635994 105.60489 9

ANOVA Assumptlons

Attribute Taot Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 3.28330 23.15450 0.27849 Equal Variances
Distribution Shapiro-Wik W 0.89810 0.20879 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxmimurn SD
0 Artificial SollS 5 18.947 15.2 27 4.9498
100 5 12.960 9.2 16.2 2.7401

Graphics
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App roval:___Analyst: Ar000-092-101-1



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-3523-9846/BG15S04ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet W. Comparison 09-5382-7322 09-5382-7322 15May-062:08PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 37.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Me0 Decislon(0.05)
Artificial Soil/SeS 100 0.79139 1.85955 0.2258 11.1017 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(.05)
Between 55.8011 55.80611 1 0.63 0.45154 Non-Signtficant Effect
Error 712.8447 89.10558 8
Total 768.650778 144.91169 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.12685 23.15450 0.91064 Equal Variances
Distibuion Shapiro-Witc W 0.84581 0.05178 Normal Distribution

Da Sumauary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soll/S 5 29.605 12.833 38.826 9.717
100 5 24.881 10.352 34.758 9.1538
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Approval:_____000-IM92-101-1 Analyst: I,-



Comparisons: Page S of 9
Report Date: 15 May-06 2:09 PM
Analysis: 11-7626-6043/BG1 56604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-08 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unlmnsformed 100 >100 1 N/A 54.49%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decielon(0.05)
Artificial Solli/Sedi 100 0.01519 1.85958 0.4941 0.88128 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 0.0001296 0.00013 1 0.00 0.98825 Non-Significant Effect
Error 4.492009 0.561501 a
Total 4.49213825 0.5616306 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dscialon(O.01)
Variances Variance Ratio F 2.35927 23.15450 0.42818 Equal Variances
Dlsktrbullon Shapiro-Wilk W 0.93228 0.47069 Normal Distrbution

Data Summary Original Daa Transformed Dat

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artllicial SolI/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.61000 0.34401 2.82400 0.86809

Graphics
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cone% RAMIkIN

CETIS'" vl.1.2rev Analyst: s. Approval:000-092-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 04-8151-0611BG15604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison '095382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <IOC 100 N/A 24.22%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artficial SolIfSedi 100 3.64112 1.85955 0.0033 5.14112 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 253.3445 253.3445 1 13.26 0.00658 Significant Effect
Error 1528729 19.10911 8
Total 406.217346 272.45356 9

ANOVA Assumptions

Attribute Test Statistc Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.58027 23.15450 0.12453 Equal Variances
Distribution Shapiro-WilkW 0.94563 0.61720 Normal Distribution

Dab Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificdal Soil/S 5 21.227 13.333 29 5.693
100 5 11.160 7 13 2.41
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-2915-6004/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 09-5382-7322 09-5382-7322 15 May-062:081PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 /A 48.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SedI 100 0.62527 1.85955 02748 17.9443 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 91.01494 91.01494 1 0.39 0.54921 Non-SIgnillcant Effect
Error 1862.381 232.7975 8
Total 1953.3992 323.81256 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Vaiances Variance Ratio F 1.45274 23.15450 0.72627 Equal Variances
Dlstribution Stiapiro-Wik W 0.86473 0.08673 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Controltype Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoIl/S 5 36.878 13.317 46.99 13.778
100 5 30.844 4.5140 48.884 16.606
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Analyst:_ 3r- Apipmvl:___000-092-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 14-6818-4113/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sumple Unk Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform ZAta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Unlransformed 100 >100 1 WA 42.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artilicial SolljSed 100 0.87228 1.85955 0.2602 2.81142 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2.58272 2.58272 1 0.45 0.52034 Non-Significant Effect
Error 45.71575 5.714468 8
Total 48.29B4681 8.2971888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deciaion(0.01)
Variances Variance Ratio F 1.24729 23,15450 0.83561 Equal Variances
Distribution Shapiro-Wilk W 0.83879 0.04267 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artucial SoAS 5 6.57761 2.70335 8.3288 2.25514
100 5 5.55120 1.51602 8.39399 2.51859
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Comparisons: Page 9 of 9
Report Date: 15 May-08 2:09 PM
Analysis: 08-0482-5495,01 568 04psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:09PM CETISv1.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 43.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(0.05)
Artilicial Soll/Sedl 100 0.6926 1.85955 0.2541 28.8851 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 289.3578 289.3575 1 0.48 0.50816 Non-Significant Effect
Error 4825.742 603.2178 8
Total 5115.09998 892.57556 9

ANOVA Assumptions

Attribute Tet Statistic Critical P-Value Docison(0.01)
Variances Variance Ratio F 1.20886 23.15450 0.85859 Equal Variances
Distribuion Shapro-Wilk W 0.83758 0.04125 Normal Olstribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Aflficial Soll/S 5 66.484 26.15 82.77 23.370
100 5 55.725 14.8K6 83.642 25.695
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-08 2:15 PM
Test Link: 02-6435-3225/8G158605ps

CETIS' vl.1.2revi Analyst Approval:___118_

Plant Chronic test CH2M Hill

Test No: 10-9161-4520 Test Type: Plant Chronic t&a3 Duration: 33d Oh
Start Date: 05 Apr-08 Protocol: ASTM E19302 (2002) Species: Poa sandbergl
Ending Date: 06 May-06 Dfl Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG1568-05

Sample No: 14-5469-5117 Code: 81566-05 Client:
Sample Date: 04 Apr-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J11JH4

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-2614-5013 % Germination 100 > 100 N/A 27.93% Wllcoxon Rank Sum Two-Sanple
08-9816-5089 AG Average Dry Wt. 100 > 100 N/A 33.30% Equal Variance i Two-Sample
12-7858-0968 AG Average Height 100 > 100 N/A 27.13% Equal Variance I Two-Sample
12-41834516 AG Average Wet WL 100 > 100 N/A 32.37% Equal Variance t Two-Sample
11-7585-1124 Root Average Dry Wt. 100 > 100 N/A 35.66% Equal Variance t Two-Sample
08-2382-5640 Root Average Length 100 > 100 N/A 31.77% Equal Variance t Two-Sample
03-a355-0816 Root Average Wet Wt. 100 > 100 N/A 36.45% Equal Variance t Two-Sample
09-4776-1406 Total Average Biomass Dry 100 > 100 N/A 33.47% Equal Variance I Two-Sample
05-5098-625 Total Average Blomass Wet 100 > 100 N/A 34.13% Equal Variance t Two-Sample

0004092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS vl.1.2rev

Page 2 of 3
15 May-06 215 PM

02-6435-3225&BG156605ps

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificIal SoIl/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.76853 2.32200 4.96667 0.46535 1.04056 27.63%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlcial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 14.6 12.2 21 1.6553 3.7014 25.35%

AG Average Wet W. Summary

Conc-% Control Type Rope Mean Minimum Maximum SE SD CV
0 ArifcIal Soll/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 23.145 14.014 29.797 2.7717 6.1977 26.76%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arfidcal Soil/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.65493 1.05601 2.03398 0.17121 0.38285 23.13%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArificIal SolVS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 16.667 10.8 26.333 2.5826 5.7748 34.65%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArifcIal Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 31.738 20.338 41.842 3.7804 8.4532 26.63%

Total Average Moms Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtficIal SollS 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58%

Total Average Womass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
oAr ifal SoiVS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 54.883 34.352 66.816 6.2951 14.076 25.65%

Analyst_ 3000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225/BG156605ps

CETISa v.1.2revi
-120-

Approvai:_____

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artfidal SoulS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.60000

AG Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoLUS 2,05668 6.05200 526000 6.26333 5.17000
100 2.32200 3.90800 3.19401 4.44199 4.96667

AG Average Height Odeta

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIlcial Soil/S 20.3333 16.8 15.2 27 15.4
100 12.2 12.8 12.4 14.6 21

AG Average Wet WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial SoHS 12.8333 38.82M0 31.748 35.78 30.84
100 14.0140 24.974 20.118 25.822 29.7967

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Repsi
0 ArificIal SollS 0.6467 1.92800 1.52800 2.06331 1.92001
100 1.05601 1.87601 1.52201 2.03398 1.78666

Root Average Length Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArtifcIal SoLS 13.3333 23.4 20 29 20.4
100 10.8 15.4 14.8 16 26.3333

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolVS 13.3167 45.2540 36.3420 46.99 42.488
100 20.3380 41.8420 26.3220 34.114 36.0733

Total Average Blomass Dry Wt. Dein

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArIficial SoiLS 2.70335 7.98000 6.78801 8.32666 7.09000
100 3.37800 5.78400 4.71603 6.47598 6.75334

Total Average Slomass Wet WL Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifidal Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 34.352 66.816 46.4400 60.936 65.87

Analyst: 3r000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 10-2614-5013/BG158605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control lInk Date Analyzed Version
% Germination Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wllcoxon Rank Sum Two-Sample C >T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial Soil/Sedl 100 30 0.6548 3 Nori-Significent Effect

ANOVA Table

Source Sum of Square Mean Square DF F Statistic P-Value Decislo(0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Enor 0.4217399 0.052717 8
Total 0.44282693 0.0738045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Rato F 1.50000 23.15450 0.70400 Equal Variances
Distrbution Shapko-Wilk W 0.75854 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607

Graphics

0.1

.0 -z -i . 4 .0 -& s 0 0 .4s 5 1.3 1.5 X0
Coe-%~ Rnt

CETIS" vl.1.2revl -121-Apprml: ____000-092-101-1 Analyst: b-



CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 2:15 PMv
Analysis: 06-9816-5069/BG15E605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-435-3225 02-6435-3225 15May-062:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PUSD
Equal Vadance t Two-Sample C > T Untransformed 100 >100 1 N/A 33.30%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(O.05)
Artifcial Soil/Sedi 100 1.34382 1.85955 0.1079 1.65205 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.0)
Between 3.563297 3.563297 1 1.81 0.21587 Non-Signiicant Effect
Error 15.78555 1.973194 8
Total 19.3488472 5.5364908 9

ANOVA Assumptions

Atmrlbute Test Statistic Critical P-Value Dcision(O.01)
Variances Variance Ratio F 2.54472 23.15450 0.36905 Equal Variances
Distibution Shapiro-Wilk W 0.87162 0.10441 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Ardfidal Soll/S 5 4.96040 2.05668 8.26333 1.59222
100 5 3.76853 2.32200 4.96667 1.04056

Graphics
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CETiS" v1.1.2revi -122-
Analyst: - A~Wroval:____000-92-101-1



CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-7855-0968/BG156605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 27.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sed 100 1.57255 1.85955 0.0772 5.13995 Non-Significant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 47.23378 47.23378 1 2.47 0.15447 Non-SIgnificant Effect
Eror 152.8036 19.10044 8
Total 200.037334 66.334221 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.78839 23.15450 0.58719 Equal Variances
Disiribution Shapiro-Wilk W 0.81182 0.02017 Normal Distribuilon

Data Summary Original Date Transforied Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 18.947 15.2 27 4.9498
100 5 14.6 12.2 21 3.7014

Graphics

- -- -----------
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CETISa" v1.1.2revl Analyst: b- Appyoval: -123-000-092-101-1



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-4 163-3516/BG1 56605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparieon 02-6435-3225 02-8435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 32.37%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD Decision(0.05)
Artfidal SoillSed 100 1.25344 1.85955 0.1227 9.58459 Non-Signiloint Effct

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 104.3463 104.3463 1 1.57 0.24544 Non-SignificantEflect
Error 531.3278 6.41598 8
Total 635.674072 170.76223 9

ANOVA Assumplons

Attribute Test Statistic Critical P-Value Decision(l.01)
Variances Variance Ratio F 2.45808 23.15450 0.40501 Equal Variances
Distribution Shapiro-Wilk W 0.84922 0.0568 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlfcial Soll/S 5 29.605 12.833 38.828 9.717
100 5 23.145 14.014 29.797 6.1977

Graphics
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CETIS"' v1.1.2revl
-124-

Approval:_____Analyst: 6000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date;
Analysis;

Page 5 of 9
15 May-08 2:15 PM

11-7585-1124/BGI 5SO ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-6435-225 02-6435-3225 15May-062:ISPM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untssnsformed 100 >100 1 NMA 35.W%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoWlSedI 100 -0.1217 1.85955 0.5469 0.57668 Non-Significant Effect

ANOVA Table

Source Surn of Squares Mean Square DP F Statistic P-Value Declslon(0.05)
Between 0.0035600 0.00358D 1 0.01 0.90615 Non-Significant Effect
Error 1.923489 0.240436 8
Total 1.92704911 0.2439961 9

ANOVA Assunptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.28077 23.15450 0.44417 Equal Variances
Distfibiton Shapiro-Wilk W 0.85352 0.06397 Normal Distribution

Data Summary Original Data Transfoned Data

Conc-% Control Type Count Mean Minkaum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soll/S 5 1.61720 0.64867 2.06331 0.57819
100 5 1.65493 1.05601 2.03398 0.38285

Graphics
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CETISM An.1.2revia
-125-

Ajprovi:_Analyst: Z)000-02-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-05 2:15 PM
Analysis: 06-2382-5840/BG156605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransforned 100 >100 1 N/A 31.77%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/Sedi 100 1.2574 1.85955 0.1220 6.74373 Non-Slgnflcant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dscision(O.05)
Between 51.964 51.984 1 1.58 0.24407 Non-Significnt Effect
Eror 2630364 32.87955 8
Total 315.020439 84.863556 9

AMOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Varilances Variance Ratio F 1.02896 23.15450 0.97059 Equal Variances
Distributon Shaplro-Wilk W 0.91541 0.32023 Normal Distribution

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 21.227 13.333 29 5.693
100 5 16.667 10.8 28.333 5.7748

Graphics

1 I
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conc% Renkits

CETIS" vi.1.2revl Analyst 3' Approval:_____000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 7 of 9
15 May-06 2:15 PM

03-8355-0816/BG156605ps

Plant Chronic test CH2M Hill

Endpoint k.Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 36.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soli/Sed 100 0.71108 1.85955 0.2486 13.4424 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 66.05597 66.05597 1 0.51 0.49724 Non-Significant Effect
Error 1045.13 130.6412 B
Total 1111.18549 195.69716 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F 2.6565 23.15450 0.36694 Equal Variances
Distribution Shapiro-Wilk W 0.87165 0.10448 Normal Distribuilon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoWS 5 36.878 13.317 46.99 13.778
100 5 31.738 20.338 41.842 8.4532

GraphIcs
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0-1

0 Wel .J .0* As 0. 0.5 1.0 I. 21

conc-% Rankits

CETlsw v.1.2revl
-127-

Approval:Analyst: &---D00-M92-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 09-4776-1406/BG1 56605ps

Plant Chronic test CH2M Hill

[Endpoint Analysis Type Sample Unk Control Unk Data Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-6435-3225 02-8435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 33.47%

Group Comparisons

Control vs Con-% Statistic critical P-Value MaD Declsion(O.05)
Artificial Soll/Sei 100 0.97653 1.85955 0.1787 2.20155 Non-Signiiceant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DeciSion(0.05)
Between 3.341636 3.341636 1 0.95 0.35740 Non-Significant Effect
Error 28.03329 3.504161 8
Total 31.3749232 6.8457971 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances
Disiributlon Shapiro-Wilk W 0.85852 0.07350 Normal Distribulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiLVS 5 6.57761 2.70335 8.32668 2.25514
100 5 5.42147 3.37800 8.75334 1.38660

Graphics
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CETISm vi.1.2revl
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Apprval:____Ana"y: :000-092-101-1



CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 05-5096-3625/G156605pa

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-8435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChIV PMSD
Equal Variance t Tho-Sample C>T Untransformed 100 >100 1 N/A 34.13%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Artiflcial Soll/SedI 100 0.95081 1.85955 0.1848 22.6883 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 336.4471 336.4471 1 0.90 0.36954 Non-Significant Effect
Error 2977.274 372.1593 8
Total 3313.72122 708.80632 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 2.75655 23.15450 0.34972 Equal Variances
Distribution Shapiro-WIlk W 0.83700 0.04061 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArAIfidal Soil/S 5 66.484 28.15 82.77 23.370
100 5 54.883 34.352 66.816 14.076

Graphics
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'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 ane I o 1
COL ComneyCoutact Tclephone No. ProicetCoordinator Data Turnaround
.LLOM JOAN KESSNER 375-4688 KESSNER,JH PriceCode 8L

ProjectlDesiunaiou Sampling Location SAF No. Air Quality i,: 45 Days
100 & 300 Area Component or the RCBRA - Incremental So 600-131 RC-051

Ice Chest No. Field Loebook No. COA Metbod of Shipmct
EL-1596 BESRAS6520

Shinned To OffSite Prmpdrty No. Bill of Lading/Air Bill No.
CH2MHILL A060151

POSSInLE SAMPLE HAZARDS/REMARKS
NONE Prcserafion

Special Handling and/or Storage Type of Container
NONE No. of Container(s)

Volume 00 Jew

s in ) a silrba,
Spei T-kkiy

SAMPLE ANALYSIS Saa

Sample No. Matrix Sa .maple Date SaurpleT mme . u j.r_. _

Aoow TiLtnwq SOIL 0 -31 - O'S 1 ___ x
WSOILt IL

jaoaveWE SOIL

JtoWs- SOIL
C MN F P E N Sign/Print Names SPECIAL INSTRUCTIONS

Vy/ F Datdrine Receid B34SCed In DatiThme 9-4 SJ-Il(1 4, 4 o5 /o P..*. Si.. (0n Sav. 0422D Msim.iMoeCon -02216 TOC- 9060 pH (SomiO904
"' g- e by I icdlm -t 351. -.noas MiC IcAnie .00; Perenta Solids so-s -Relinquished By/fRenoved am D.t/Tim Received Bywmadhs I Dat/Tim 0

rA /S: -. 0

Reliaqmashed BywRecnmed FIm Dacfwim RatevSd By/Stced In DateTNue 4 idi

v-vm..

Relinquished BytRenonwd From DawttTime Received BySored In DaTrn-

Relinquished By/Renoovcd Fnrnm Dle/rim Received BdStorcd I Dao/rkmin

LABORATORY Received By Tille Dam/rin
SECTION

FI ALSAMPLE DisposalMemhod Diposed By mdwe/i.n
MPOSITION

8ltE-01 1 (08/29/2005)



'WaShington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-4 r'- I of I
Cpiettor Company Contact Telephone No. Proiect Coordinator Price Code Da Turound

.. COLLOM JOAN KESSNER 375-4683 KESSNER, JH

Proijct Designation Sampling Location SAF.No. Air Qualty 45 Days
100 & 300 Arme Cowponent of the RCBRA - IncremntaI 'So PIT 23 RC-051

Ice Chest No. field Lotbook No. COA Method of Shipment
EL-1596 BESRAS6520

Shipped To Offite Procerty No. Bill of LadinlAir Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling and/or Storage Type of Container

NONE No. of Containesr(s) II

Volume I 30g

statf)i.(In sofloIi
SPAl Todty

SAMPLE ANALYSIS n N S lit
Td ody
ay

Sarple No. Matsix * SaOpI Date somple Timm . r - -

J100V4 SOIL i--- IiO I
J10DV5 SOIL

J10DV6 SOIL
J10DV7 SOIL

J100V8 SOIL
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUC'TIONS Matrix

Rten h y vsd Pao Dakf/Tin Received BySlod IL DaTe/iont This cin of custody orm docnonist fntfer of b iflld coilced soils to the CH2M Hill
-- - Co'allis laboslosy ror inanmul pioaw on ad aliquodnx.

Rclinquisiid DyRcvedo, F Dateit Recived In Daw/Tin (I) Paoielk Sn (Dry Sae.) -D422; Moie Coats - D2216 TOC- 9060: pi (Soil) - 9045;
Ninogen by KjeldaWb -3hZ Aninoiia - 350.2 IC Anions- 300.0. Percent Solids W a"

Relinquished Byltennved Froni Da/Tint Received BySrared In Darfle J AAI'k

Relinqoshed BWRcnoved Froti DoI&T/Iin Received ByStoed In Dale/TiC. ?L.

Relinquished By/Renrvcd rim, Dale/Tin Received ByWSved In DatIna

Ralmnquished ByiRenoved Frm. Datwtfinx Received BySlond in DaTe/t;-

LABORATORY Rceaived By TDe/rm
SECTION

Fil L.SAMPLE Disposal Method Disposed DaTu

OSITION

bHFE-01 1 (08,292005)



W fington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-9 4 1
>licctrr Comganiv Contact Telenlione No. Proiet Coordinator
I.. COLJ.OM JOAN KGSSNIR 375-4683 KESSNER, ? Price Code L fatoTurnaround

-oiect Desigaotion, Sawnlint Location SAF No. Air Quality 45 Days
100 & 300 Arc, Componeni 0oll1W RCAIRA - Incnmcwnfal So Upland Backfil UIevaed-100-F-2 RC-05I

c Clrcsr No. Field Loehook No. COA Method ofShinmnt
EL-1596 BESRAS6520

inned To Offsite Propmtn No. Bill of Ladina/Air Bill No.
CH2MIIlI.I. A060151

?OSSIIL.ESAMPI.F IIAZARISJItRMARKS -

Ootenlialty Rnadinrirr. Preservation

Specini Handling and/or Stanage Type of Container

VONE No. of Containcr(s) I

Volume 10002 94S_ _ _ _

Socns(I) ia SePiaw
Spi Teistr

SAMI'I.VANAL.YSIS 9 ST I
Todity

ASflI £2172

Sample No. Mairix Sample Date Sample im .. r'

10DT SOIL

CNALN OF POSRSSION /SPECIAL INSTRUCTIONS Mariax

:e OYRenn Mn trtimn / R u.yared IV DaWTs-s.
- 0fv h Pan(icle ry Sm(DrySie -D422:Moiste Contu - D1216: OC - 9060: pH (Snil)- 9043 :-

A 1t.e, by Kjc -dahl - 351.2; A matona a - 350.3: IC Amibis - 300.0: Perce Solids

:1iquished Ryanwd rwerr mm Rced fytSored In Dierriw .An

cliaquished Jiy/Rennved Fgm flawITru Received tyStored I" DamTie o-si. sea

cli.quislid lJy/ftcmotd Inai Ibccisc ccicetOl aaSwoed In Doce/Ti. tZn

e.Hfistcd Bytkenttd Vnm flak'rrimc Recceivd ByStaed In Dnt.ITite

LABORATORY ~Rlct'cd li Tio, Mer.rie

?IN 54ijP.[ I )i % edti DinpasedBy '''Ti"
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3,2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILLs in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4*C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table I
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

JI0DV4 11/08/2005 PIT 23 BN1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 -2831

J10DV2 11/15/2005 Upland Native Reference-Central BN1542-04 22846
Plateau

Ji0DVi 11/15/2005 Upland Backfill Low-116-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 B2877
, Upriver 100-D

J10LJ 11/28/2005 Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide fir pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transfered to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.

-5-



RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabdids elegans Results

Test initiated on February 2,2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100
JI0DV1 63.3 * 86.7
JI0DV3 90.0 97.7
JiODVO 56.7' 90.0
110135 80.0 96.7
J1ODT9 76.7 93.3

'Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DV3, J0LJ5, and Jl0DT9 samples and a statistically significant reduction in survival in
the Ji0DV1 and Jl0DV0 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table
2006.

3 summarizes the survival data for the nematode acute test initiated on February 13,

Table 3
Caenorhabdifis elegans Results

Test Initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JIODW4 90.0 93.3
JIODV4 83.3 86.7
JIODT8 73.3 83.3
JlODV2 83.3 93.3

Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JlODW4, J1ODV4, and J1ODV2 samples and a statistically significant reduction in survival
in the J1ODT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20+1*C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,. value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LC, Control Chart Limits
Caenorhabditis ele ans (survival 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followin signature:
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APPENDIX A
RAW DATA SHEE'S
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c#. LODE TOXICITY TEST SOIL QUALITY AND TEST CHA& R ASSIGNMENT DATA

Client Hanford Tech. 0Hn - MT 24HrsJ tj' Beginning, Date -27- Oo Time OO~ts
Sample Description see below Time 0 HM l 5M 24Hm n hr Ending, Date -.- 3o-oL Time O?3
Test Speci Caenorhabditis elegans ID#: Nemnf)&7

Comments:
Lab ID Soil PH Soil % Moisture Soil T rt (C)

O hr 124 hr hr 0 hT 24 hr All test soils were dried during sampling process.

Lab Control 19 3 Zv. Each test chamber has 2.33 g dy wt. soil + 0.93 mr Milli-Q water (40% of sry wt).

E284701 I .I 2-\.3 Samples hydrated 7 days prior to test initiation.

E285701 0.3 Q& M a 40 AwoM.- o, SD o- 5(

E287701 \_.O A.' p n , '54 ni &

E289701

E295301 21.3

Chamber Chamber Chamber
Lab ID Field ID Replicate f Lab ID Field ID Replicate f Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 8 E289701 3 A 11 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E289701 C 4 0

6284701 a toovs A 15 E295301 zyopri A 17 0
E284701 Itriz-o B 14 E295301 B 9 0
E284701 C 16 E295301 C 7 0
E285701 TI'ovS A 2 0 0
E285701 ',stz . B 5 0 0
285701 C 6 0 0

E287701 )oa wou A 1 0 0
0 E287701 B 12 0 0

E287701 C 10 0 0



CMMHIiLL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description
rat Species:

Test Initiation:

Hanford
Lab D#' see Assimrnent Data sheet

Caenorhabditis elegans

Tech: Tech: 1

TN: Nem 6o

__Tim: O95a

Beginning,Date 2.-V t0, Time 0 5z
Ending, Date 2--'5 -Q to lime D%',jr

Tat Termination: Tech: Tech: WT Time:___

Start # alive # dead
Chamber Count fbnd found

Number 0 24 hr 24 hr

1 10 'A

2 10 0

3 to

4 10

5 10 to

6 10

7 10

8 1 D 9

9 10 8

10 10 7

I1 10 1
12 10 q
13 10 B

14 10 1 3
15 10 7 0

Comments;:

\a,,
~tIAJ 4 b~i n 'UdY

t*AtkbS Cn.A t~

rn id-'.-A

Start N alive # dead
Chamber Count found found
Number 0 24 hr 24 hr Comments:

16 10 S q4
17 10 G

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10
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CETIS Test Summary
Report Date:
Test Link:

CETISm v1.1.2revi

Page 1 of 1
16 Feb-06 3:05 PM

09-9781-8693/6154205cea

-12-
Analyst: Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nemalode Survival Duration: 24h
Stat Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM DOil Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Dets: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 79d Oi Station:

Comments: JIODVi. E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % SurvIva <100 100 NIA 11.50% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06667 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

000-092-101-1



Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:05 PM
Analysis: 04-1973-5798/1 54205ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09-9781-8693 09-9781-8693 16 Feb-06 3:05 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.1598792 0.15879 1 22.88 0.00890 Significant Effect
Error 0.0282244 0.007058 4
Total 0.18810356 0.1689353 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Varlance Ratio F 4787834000 199.00000 0.00000 Unequal Variances
Disbibution Shapiro-Wilk W 0.81374 0.07784 Normal DistributIon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics

0.--------------------------- -- 0.05
0.57O

as O.no ------------ --------------

I~ f-....-0.4

0.3
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CETISS vl.1.2revl

-13--
Approval:Analys000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:25 PM

11-9227-7826/B154206cea

-14-
Approval:CETIS' vI.1.2revl

Nematode 24 hour Acute est CH2M Hill

Test No: 09-5017-4566 Test Type; Nematode Survival Duration: 24h

Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdits elegans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 09-1115-2498 Code: - 81542-06 Client:
Sample Date: 18 Nov-05 Material: Soil Project:
Receive Dabs: Source: Hanford
Sample Age: 78d 8h Station:

Comments: JIODV3, E285701

Comparison Summary -

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Survival 100 > 100 NIA 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sad 0.90000 0.90000 0.90000
100 0.80000 1.00000 0.90000

Analyst: W000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:25 PM

10.3091-8870,154206cua

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7828 11-9227-7826 16 Feb-06 3:07 PM CETISv1.1.2

Method Alt N Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Simple C > T Angular (Corrected) 100 >100 1 N/A 15.32%

Group Comparisons

Contml vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Control Sod 100 -0.0798 2.13185 0.5299 0.18777 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 7.401E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Enr 0.0465461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 7882854000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84220 0.13594 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256

Graphics
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CETIS v1.1.2rsvt
-15-

Analyst* Approva:000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS"' vl.1.2revl

Page 1 of I
16 Feb-08 3:08 PM

10-4312-1695,8154207ce.

-16-
Analyst ?- Approval:_ __

Nematode 24 hour Acute test CH2M Hill

Test No: 10-7374-9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Ceenorhabditis elegans
Ending Date: 03 Feb-06 08:30 AM DIO Water: Source: In-House Culture
Setup Date: 02 Feb46 08:50 AM Brine:

Sample No: 05-1608-3151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Soll Project;
Receive Dat: Source: Hanford
Sample Age: 73d 8h Station:

Comments: J1ODVO, E287701

Comparison Summery

Analysis Endpoint NOEL LOEL ChV PMSD Method
024442-2122 % Survival < 100 100 N/A 15.69% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Conlrol Bed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.56667 0.40000 0.70000 0.08819 0.15275 26.98%

% Survival Detail

Conc-. Control Type Repi Rep 2 Rep 3
0 Conbol Sed 0.90000 0.90000 0.90000
100 0.60000 0.40000 0.70000

000-092-.101-1



Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:08 PM
Analysis: 02.6442-2122/3154207ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-4312-1695 10-4312-1695 16 Feb-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 15.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(.05)
Control Sod 100 4.39424 2.13185 0.0059 0.19166 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(.05)
Between 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2482346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ralo F 8192392000 199.00000 0.00000 Unequal Vadances
Distribution Shaplm-Wik W 0.67536 0.24842 Normal Distribution

Dets Summary Original Date Translonried Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572

Graphics
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Analyst: Approval:000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

Page 1 of 1
16 Feb.06 3:09 PM

01-8258-7180/8154208ces

-18-
Analyst: Approval

Nematode 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 Test Type: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdilis elegans
Ending Date: 03 Feb-05 08:35 AM DII Water: Source: In-House Culture
Setup Onte: 02 Feb-06 08:50 AM Brine:

Sample No: 15-5450-5055 Code: 81542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 65d 8h Statron:

Comments: J10LJ5. E289701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PUSD Method
17-2393-1488 % SurvIval 100 >100 N/A 12.65% Equal Variance t Two-Sample

% Survival Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.0000 0.05774 0.10000 12.50%

% Suwvlval Detall

Conc-% Control Type Rep I Rep2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

000-092-101-1 CETISTM V1.1.2revi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of I
16 Feb-06 3:09 PM

17-2393-148151 S42OBcea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16 Feb-06 3:09 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 12.85%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 1.78704 2.13185 0.0742 0.15897 Non-Signillant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decialon(0.05)
Between 0.0266382 0.02S3 1 3.19 0.14846 Non-SIgnificant Effect
Error 0.0333653 0.008341 4
Total 0.08000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.01)
Varlancad Variance Ratio F 563626000 199.00000 0.00000 -Unaqual Variances
Distribution Shapiro-Wilk W 0.84832 0.15255 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916

Graphics
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Approval:_____Analyst: 1000-D92-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS" v1.1.2revl

Page 1 of 1
16 Feb-06 3:11 PM

03-7488-5492/8154209cea

-20-
Analyst ' Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 16.2208-0421 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Cenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 07-3184-0122 Code: B1542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 58d 8h Station:

Comments: J10DT9, E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-5863-3854 %Survt 100 >100 WA 18.94% Equal VarianceITwo-Sample

% Survival Summary

Conc-% Control *ype Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.0000 0.00000 0.00%
100 3 0.76667 0.60000 .0.90000 0.08819 0.15275 19.92%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

000-092-101-1



Comparisons; Page 1 of I
Report Date: 16 Feb-06 3:11 PM
Analysis: 04-5863-3854/8154209ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-06 3:11 PM CETiSvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 18.94%

Group Comperisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Control Sod 100 1.59353 2.13185 0.0931 0.22514 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0424816 0.042482 1 2.54 0.18626 Non-Significant Effect
Enor 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(0.01)
Variances Vadance Ratio F 1130419000 199.00000 0.00000 Unequal Variances
Distributon Shapiro-Wilk W 0.16141 0.21226 Normal Distibuon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292

Graphics
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Analyst: tt Approval:000-002-101-1



0 M. ,LLMODE TOXUCITY TEST SOIL QUALITY AND TEST CHA5.fR ASSIGNMENT DATA

Client Hanford Tech. 0Hs WT 24rs Ha T Beginning,Date -13-tx. Time 0 30
Sample Description see below Time OH ns Of)w 24Hrs ')nA O EndingDate 2.-1i4-O(o Time 09xt
Test Specii Caenorhabditis egans ID: Nam 00 ,

C ames:
Lab ID Soil PH Soil % Moisture Soil T p- Comme(tC)

0 hr 24 hr 0 hr 0 hr 241r All testa ls were dried during sampling process.

Lab Control T 1 2 I.Li _____ Each test chamber has 233 R dry wt. soil+ 0.93 nilMilli-Q water (40% of y wt..

E274801 -7 7 20 ' 1 Samples hydrated 7 days prior to test intiation.

1290101 7. Z '. .10-S. _

E283101 1.'2.- 2.. 4)

E284601 (A

Chamber Chamber Chamber
Lab ID Field ID Replicate I# Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A I E284601 CTO"v A 13 0
Lab Control 70 grade Silica sand B 14 E284601 B 8
Lab Control 70 rade Silica sand C 4 E284601 C 10

E274801 :.w w'f A 11
E274801 s,.,-sa B 15
E274801 C 3
E280101 'i. ovN, 7"ovC ynvw, A 2
E280101 3O'l. 7.uoJvl B 5
E280101 Ses'zL-0u C 6
E283101 poorE A 12
E283101 B 7
B283101 C 9



ENM H411 NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description

Hanford
Lab ID#: see Assignment Data sheet

Beginning, Date 2 -1 - 0. Time o36
Ending, Date - 1- -) ( Time OF3S

Lest Species: Caenorhabd its elegans

Test Initiation: Tech: Tech: N I Time: &430 Test Termination: Tech: Tech: Time: O%&)

Chamber
Number

Start
Coun

0

# alive
found
24 hr

# dead
found
24 hr

1 10 1 (

2 10 5 0

3 10 l I

4 10 9 \

5 10

6 .10

7 10 8

8 10

9 10

10 10 q
11 10

12 10 - 2-
13 10 15
14 10 q
15 10 -

Comments:

Start # alive # dead
Chamber Count found found

Number 0 24 hr 24 hr

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:

-23-



CETIS Test Summary Report Date:
Test Link:

CE TISm vl.1.2revi

Page 1 of 1
16 Feb-06 2:52 PM

04-9550-2436/815420lcea

-24-
Analyst: J- Approval:

Nematode 24 hour Acute lest CH2M Hill

Test No: 05-4016-1968 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-608:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdltis slegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culure
Setup Date: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8954 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J100W4. E274801

Comparison Summary

Analysile Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 >100 N/A 0.00% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximurn SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.00000 0.00000 0.00000 0.00%

% Survival Detali

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000

0CM-92-101-1



CETIS Analysis Detail

CETIS 1 vi.1.2revl

Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 2:52 PM

16-8984-2763,8154201cea

-25-
Analyst Approval:

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 04-9550-2436 04-9550-2436 16 Feb-06 2:52 PM CETISvI.1.2

Method Alt H Data 'Tansform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Conected) 100 >100 1 N/A 0.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Control Sad 100 0 2.13185 0.5000 3E-08 Non-Sgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilion(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error I.77E-15 4.44E-16 4
Total 1.7764E-15 4.441E-16 5

ANOVA Assumptions

Attribute Test statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Contiol Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 124905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016

Graphics

0 ------ ----------------
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Coao% EankIts

000-092-101-1



CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-08 2:55 PM
Test Unk: 07-1342-391WB154202cea

Nematode 24 hour Acute test CH2M Hill

Test No: 10-6949-0572, Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-08 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorthabdltis elegans
Ending Date: 14 Feb-M 08:30 AM Oil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d Sh Station:

Comments: JIODV4. JIODV5, JIODV6, J10DV7, Ji0DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-0013-5976 %Survival 100 > 100 N/A 7.58% Equal Varance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.80000 1 8-

-26-
Analyst'000-092-101-1 CETISIM vi.1.2rovi Approval:



Comparisons: Page 1 of 1
Report Date: 16 Feb-06 2:55 PM
Analysis: 01-5013-5976/B154202ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-1342-3910 18 Feb-062:55PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 NIA 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Control Sod 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(O.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)
Varlances Varlance Ratio F 2267528000 199.00000 0.00000 Unequal Variances
Distribulon Shapiro-Wilk W 0.81374 0.07784 Normal Distribuon

Data Summary Original Data TransformedData

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.00000 0.90000 .0.05774 1.15445 1.10715 1.24905 0.08192

Graphics
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Analyst S Approval:000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

Page of I
16 Feb-06 3:00 PM

01-6976-7512B154203cea

-28-
Analyst: Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 Test Type: Nematode Survivai Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM DII Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 15-5457-5144 Code: B1542-03. Client:
Sample Date: 14 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 91d 8h Station:

Comments: J10DTS, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 % Sur"aI <100 100 NIA 6.07% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000

DOM-92-101-1 CETISm' V1.1.2ravi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:00 PM

05-2471-088B4152O3ca

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Survival Comparison 01-976-7512 01-6976-7512 16 Feb-06 3:00 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTWo-Sample C'>T Angular (Corrected) <100 100 N/A 8.07%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(t.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rao F 1515175000 199.00000 0.00000 Unequal Vadances
Distribution Shapirv-Wilk W 0.A1374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxum SD Mean Minimum Maxkium SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697

Graphics

ft C

iO~s

- - - - - ----------------- -- --------
0A0

0.04

0 IO -.5 -1o 0 0.0 O. t.o L

conC-% ankits

9 CETIS" v1.1.2revi
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CETIS Test Summary
Report Date:
Test Link:

CETISw v1.1.2revI

Page 1 of 1
16 Feb-06 3:02 PM

10-6481-1341/8154204cea

-30-
Analyst Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test Type: Nematode Suivial Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdis elegans
Ending Date: 14 Feb-060830 AM DII Water: Source; In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client:
Sample Date: 15Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
SampleAge: 90d 8h Station:

Comments: J10DV2. E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-5921-2719 % Survival 100 >100 N/A 7.58% Equal Variance I TWo-Sample

% Survival Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.9000 Me00 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.0000 0.03333 0.05774 8.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 8000 0.80000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of I
16 Feb-06 3:02 PM

09-5921-2719/B154204cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sampe Unk Control Link Date Analyzed Version
% Survival Comparison 10-8481-1341 10-6481-1341 l6Feb-063:02PM CETISv1.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vauiance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-SignIficant Effect
Error 0.0134232 0.003356 4
Total 0.02684537 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2267528000 199.00000 0.00000 Unequal Vadances
Distribution Shapiro-Wik W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.00192

Graphics

all a-o
0.70.

0.6 .5

L^ 000 ------------- --- - -

0.1

0.1--

Cow- -1.5 -1.0 - a .0 0.5 A 1.3
caic-% Itankib

-31-
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SDG CLIENT ID SAMPLING LOCATION

10/3112005 E2748 J10DW4 600-131

11/08/2005 E2801 J10DV4 PIT 23

11/14/2005 E2831 JI0DT8 Upland Backfill Elevated-100-F-2

11/15/2005 E2846 J10DV2 Upland Native Reference-Central Plateau

11115/2005 E2847 J10DVI Upland Backfill Low-116-DR-1&2

11/16/2005 E2857 JIODV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 JIODVO Riparian Elevated-Site # 3 Upriver 100-D

11/28/2005 E2897 JIOLJ5 Riparian Low-Site # 10 Downriver 100-D

12/08/2005 E2953 J10DTg Riparian Reference-Site # 13 Vernita Bridge

-32-
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CkMH ILL. NEMATODE TOXICITY TEST SURVIVAL DATA

Client QA/OC
Sample Description

species: -

Cu as CuCixH2O
Caenorhabditis eterans

Lab ID#: B ()3;=R%
ID#: Nem Obl"

BeginningDaLe 1-2 3-oe6 Time /33D

Ending, Date /F ^7- O__ _ _ Time IS'...

Test Initiation: Tech: Tech:

Start #alive #dcad
Chamber Count found found
Number 0 24 hr 24 hr

1 10 7

2 10 L

4 10 0

5 10 10 0

6 10 1
7 10

S10 z

9 io (o

10 10 q

I1 10

12 10 '5 5

13 10 q (p

14 10 0 0

15 10 1 0

Endooint

Survival ,I,3.

Time: /33 Test Termination: Tech: Tech:

Comments:

Cusum Chart Limits Task Manager Ki 54t. 'Jolnn nt\

S7- to IzO.% Project Manager

GA Officer

-34-
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a ->W-ODE TOXICITY TEST SOIL QUALITY AND TEST CHAI 2R ASSIGNMENT DATA

Client QA/QC
Sample Description sec below
Test Specit Caenorhabdifis elegans

Tech. OH, IATU
Time 0Hrs 130

24Hrs /IT
24 Hfrs 113-J)

Beginning,Date 12-3-C Time 1____
Ending, Date -g- O(co Time I / A2

ID: Nem

Lab ID K-Medium p% % Moisture TpLature c) Coumments:
Ohr 24hr Ohr I1r 24hr

Lab Control 55 57.-7 NA S _

10mg/LCu 5.2 g.D NA if

50mg/LCu 5,Z q NA 20,0

L00 mg/L Cu 5.1 NA 20-1

250 mg/L Cu NA '20 '

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mr/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10 mg/L Cu C I
50 mg/L Cu A 2
50mg/LCu B 3
50 mg/L Cu C 6
I Omg/L Cu A II

Toomg/L Cu B 9
100 mg/L Cu C 12



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
26 Jan-06 2:57 PM

,8-9490-9699,rceaOO5

INematode 24 hour Acute test CH2M Hill

;et No: 03-9544-7078 Test Type: Nemalode Survial Duration: 22h
Start Date: 23 Jan.06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caeriorhabditiseogans
Ending Date: 24 Jan-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26 Jan-06 02:55 PM Source: Reference Toxicant
Sample Age: 14h Station:

Comments: as CuSO4xSH20

Point Estimate Summary

Analysis Endpoint % Effect Conc-mglL 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 67.39882 142.9662 Trimmed Speaman-Karber

% Survival Summary

Conc-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.80000 0.70000 0.03333 0.05774 9.12%
100 3 0.56687 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0A0000 0.11547 0.20000 100.00

% Survival Detail

Conc-mg/L Control Type Rep I Rep 2 Rep 3
0 Dilulon Water 1.00000 0.90000 1.00000

0 1.00000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 0.40000 0.20000

CETIS'" v1.1.1 evC
-36-

Approval:Analyst: '-l'000-092-101-4



Spearman-Karber: Page 1 of 1

CETIS Analysis Detail Report Date:
Analysis

26 Jan-06 2:57 PM
07-3093-8444,ceaOOS

Nematode 24 hour Acute test CH2M Hill

Jndpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2:57 PM CETlSvI.1.1

Spearman-Karber Options Point Estimates

Threshold Option Lower Threshold Trim a ECSOILCSO 95% LCL 95% UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.98620

Data Summary Calculated Variate(A/B)

Conc-mg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Duton Water 3 0.96687 0.90000 1.0000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30

Graphics

0.9

0.80

0.70

0.56

eG

0 0 . . 50 2s 250 '

ConeWIgL

CETIS" v1.1.1 revC Analyst: r Approval -37-000-092-101-1
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51-3 Fr t at I
Collector Company Contact Telephone No. Proet Coordinator

L COLLOM JOAN KESSNER 375-468 SSNR H Price Code 8L Data Turmarovnd

Protest Desienation Samlice Location SAY No. Air Quality 45 Days
100 & 300 Area Component of the RCBRA - hicreirnental So 600-131 RC-051

lee Chest No. Field Losbook No. COA Method ofShinmeut
EL-1596 BESRA6520

Shipned To Offzite Property No. BiD of Ladima/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NOWE P r

Special Handling and/or Storage Type of Coutaner I P

NONE No. of Coutainer(s) I I

Volum los w

SAMPLE ANALYSIS AShSIMM

yso-l-fes Lm ASIM Din

Sample No. Marix * Sample Date Sample Tum ;f- LEV

A991110 7101)J4 SOl- 10-31-OS Ix
j Me SOIL

.lmmsw4- SOIL
lmmwi? SOIL

Jte&HW SOIL

$!A EPM W Sign/Print Namom SPECIAL INSTRUCIIONS matrix*

&hm~oxd Bo~inve~son Dmlerrm Ressied Bptumd In D.W~ 51-swr

Relilmbe Illyltnoved From Daisfnn Received By#tored In Darrim A

Reimpoushcd By/envedFiorn Deleffina RescivedByStnredla Daimii

Reiqihe~/eovdim DWTeiMe Rtecived Sunsdin Da4)/iss

Itclinquished ]3ydcwvd Fmom Dalarrinle Received~iiodin DaweTime

LABORATORY Rectiftd By -Tick Daredrim
SEICrION

IFINlAL SAMPLE Dispiosallmecthind Dosposod By DMIXrriM

& fflPOSITON

5k-EE-011 (08/2&/200)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-4 Pav I o I
Collector Conma Contact Telwhose No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround

Proe Designation SamaiaLocation SAFNo.Air Quaity 45 Days
100 & 300 Arm Component of the RCBRA - So PIT 23 RC-051

Ice Chest No. FieldLebok No. COA Method orSbpamant
EL-1596 BESRAS6520

Shloned To Offile Property No. Bill of Ladne/Air Bil No.
CH2MHILL AO0151

PO;SSIBLE SAMPLE HAZARDS/REMARKS

NONE Prsr Na

Special Handling and/or Storage Type of ontainer

NONE No. ofContainer(s)

Volume I .5. -
'4009 \

s.i.(sl. sara

SAMPLE ANALYSIS i s. AflNElms;

Sample No. Merix * Sample Daze Sample Tiu W Q. ..

J10DV4 SOIL __-_- __ O O I

J100V5 SOIL

J10DV6 SOIL
J10DV7 SOIL

J10DVe SOIL
CHAIN OF POSSESSION Sign/Priat Nanes SPECIAL INSTRCTIONS Mrx

R qis veiD Dme 1hisal ofctody fonmdosflien uh rbik eldenticedsoilsvlhe CH2 HiConaijia Roorasny Byoe frczml npdoian annh

ackinqu* By/Remnovd Frain' ived i DaWThfn (1) Pawicle Sin (Dry Siee) - D422; Moisihns Coment - D2216; TOC - 9060; pH (Soil) - 9045; a-Rswe:
NitogenbyKjddahl- 351.2 Amanois - 350.3; IC Anions -300. PemeS Solids W-W

Relinquabod Bylarnored Fount Dawil'hoe noonisd Bypswwr in DaWTM/h

Rdwiqu=sh By/Rmoved From DammReseiwd ByrStwed In Datefl-aw

Re ,inishedBy/Res vedFomu Dacifrim c By/Stefadi Nw rime

Relinquished Byrlteannd Frmn DaWrti Received By/Stwed in Datakot

LABORATORY Recoved By Tide DtaTho,
SECTION

MALSAMPLE DispoalMuthed Disposed By DalThme
POSITION

BHI-EE-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-Oor-9 P., I or I
Collector Comnoav Contact Tcelnhone No. Proicet Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER. JJ4 PriceCode 8L Da.a Turnaround

Proiect Deskuation Sampling Location SAF No. Air Quality 45 Days
100 & 300 Area Componnt ofL&RCBRA - Incrmental So Upland Backfill ElevatId-I00-F-2 RC-051

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-15% BESRAS6520

SlinMed To Orfsite Proncrtv No. Bill of Ladinu/Arh Bill No.
CH2MHILI. A060 15l

POSSIBLE SAMPLE IIA7ARDS/REMARKS

Posentiay. Radioactiire. eservatlon N.

Special Handling and/or Storage Type of Container

NONE No. of Cmnoainer(s)

Volume o '1oPi

Sp-eM T..kqSnintc. )ims Nlina

SAMPI.E ANALYSIS Sd
ATh anru fm

Sample No. Matrix Sample Dote Sample Time - - -

J10DTI SOI.Lo

CHAIN OF POSSESSION gn/PrmtNamC$ SPECIAL INSTRUCTIONS Maumx

y/i& Size (Dry Sive) - D422: Moimoe Contet - D2216 TOC - 90&. pH (Soil) -9041
_trogaby Kjeldahl - 3512; Antnuria - 3502 IC Anions - 300.0; Perceul Solids

.adT C Dal/-

Do w* W a t-
Reliquistid Byo.Ramved Fromn Dawrlriic Received BySlorcd In D '

Relinquished By/Renowed Fmu DNAncMIX, Itenied I3PSweM in Dattlfime M-uvw

Relioquishud BUyRcnxvd F-m Daicte ReceivSd ByfStorod In Date/r--

Reliquised ARtnlvtI Fkmi Daorliuit Received BW~Iored In Dauerrmii

LABORATORY Reccivtd Ily Title NtITrio
SE.TION

FIN SAMPLE l)i9uI -Mellad Diposnd By 'hterfine

DI VSITION

BHI-EE-01 1 (08129/2005)



C Aky4
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 1P' i or i

Collector Company Contact Telenhone No. Project CoordiDator
L COLLOM JOAN KESSNER 375-4688 KESSNER JH Price Code L Data Turnaround

Proiceet Desienation Samlins Locatic SAF No. Air Quality 45 Days
100 & 300 Arc. Component of the RCBRA - Increnetal So Upland Native Refrencc-Ccnral Plateau RC-051

Ice Cheat No. Field Logbook No. CaA Method of Shipment
EL-1596 BESRAS62O

Shipped To Osrte Property No. Bi of LAdi/AIr Bill No.
CH2MHILtL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Prervalon "o. Nom

Special Handling tad/or Storage Type or Contalner

NONE No. of Container(s)

Volume lopog qn

See.e()i. S.I hsi
Spabi Txiewy

SAMPLE ANALYSIS SlE

ASIN 12

Sampic No. mairix * Saiple Date Sample Tin 4

J10DV2 SOIL

CHAIN OF POSSESSIO Sign/Print Names SPECIAL INSTRUCTIONS
Relinquished By/Renovd FPom W J Received BySired In Dhel;rinm This chi of cwdy rbn doone-s due mush of bu fieid collected soils to ith CHZM Hill

114x3a Coet. Iontoy bRe.mail pu~ason and hliq.$d4

VV Frm, DawTrim (J) Pick Size (Dry Sieve) - D422; Mistme Colent - D2216; TCC -9060; pH (Soil) - 9045; s r
-o1-C /tl~ by 9icidale.3S1- .iAe -3503: IC Auom.30A.frtemnSolids

Rhuquifd By/RcmcdFmioW DarriTl Re B ~ inBSled a fDlterbne 1-

, .0 0 -- a -~' 0Reinq.sbd BydRentvedPim Folc/Tine Recant ByASit armoredfi Daftorim

Relinquished ByRentoved FItnu DItvr/itn Rmcind By$54 In Dwtdflem

Relinquished ByRensved Ft Dalarrine cived By/Sad 1, De rmne

LABORATORY ReCmived By Tidi. Damrsriwe
SECTION

FIN L SAMPLE Diposal Method Diqped By Dmiethme

ITION

-q&011 (08/292005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O5-12 PaP I of I
Collector Comnany Contact TclephoneNo. ProicctColdiuator

L COLLOM JOAN KESSNER 375-4688 KESSNER. JH Prim Code 8L Data Turnaround

roicci Designation Sampling Location SAF No. 45 Days
100 & 300 Area Componect ofrde RCORA - ficremntal So Upland Backif Low-lI 16-DR-l&2 RC-051 Air Quality

Ice Chest No. Field Loebook No. COA Method orShipwent
EL-1596 BESRAS520

Shilnld To OQisit. Property No. Bill of Lading/Air Bill No.
CH2MHILL A0601 51

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Contelner

NONE No. of Container(s) I

Volume l O

Seehn(lI)in soPlani
speciJ Taxicily

SAMPLE ANALYSIS '' M
La lea

Sample No. Marix * Sample Dlu: Sample Time Xrz- g'.

J10DV1 SOIL .- t5-S QO 5_

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Matrix

Ref ui vdy9Rcd FI 3E RFcinnd B DatrTie orcswdy fOOmdCumS the irusbrol'bulk field coneted soils 10 be C42M Hill

I. C3 L1- k|*ar to A/reia pr--rsio aW a ''l"''i''m***'"""""i"'' .

Byd) "' FOtn&Intinft. (1) Particle Sie (Dry Sec) - D422 Moituie Coneot - 02216: TOC - 906&. pH (Soil) - 9045: ii-MIsa
-- iac N agen by Keldal - 35 11; Affimmia - 350.3: IC A ions - 300.0: Pearet Solids

109' By/RooedFrom) Dalcjriiit fly/S i. aDe-.,f,%c// ^

Relinquisled fly(Rencd Frm Danri neeived BRSeomd i n Darrime

V-v'e...
Relinquished Byiftnved Fran D.IdTine ReccivedE eedin D

RliMuishuni 99Rcnved Frm., Darcfln'i Recimd ByStomd In Dvat/erie

LABORATORY Rcc4ai By Title Dierrkne

SECTION

FINAL SAMPLE Disposal Method Disposed By DS&rT ie
DISFOSITION

BHl-1M11 (0812912005)
Sit



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 'e I or £

Collector Coinpan vCoutact Teleoboho No. Project Coordicaior
L COLLOM JOAN KESSNER 375-4688 KESSNER.H Price Code 8L Data Turnlaround

Project Dsienaiion Samolin Lcation SAFNO- AirQuality 45Days
100 & 300 Am Conponent olthe RCORA - Incremental So Upland Native Elevatod-JA JAes RC-051

Ice Chest No. Field Losbook No. COA Method of Shipment
EL-1596 BESRA"6520

Shinoed To Offhite Promerty No. Bill of Ladinff/Air Bill No.
CH2MHILI. A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE PraservatIon

Type ~ ai ofCnane /
Special Handling andlor Storage Typof sataocr
NONE No. ofContainer(s)

Volum 00nt
Se .m(f solna

spwi Touhy
hstnnv ASTNEWJ.&

SAMPLE ANALYSIS -!

Todaye
ASTM E31

Sample No. Matrix * Sampl Cae Samp*c Time -W c : .

J10DV3 SOIL -

CHAIN OF POSSESSION Sip_/Print Naom_ SPECIAL INSTRUCTIONS Marix.
Sd B FRw m DridThis chtin orcuiody aonn documai tie nerofbutlk field colleCted sils to Ahc CH2M Hill

R4nte gdFonCorvallis habaemoy hot im ti wpatbi and ahqtimg. S

B yed Frown i ReceiVed Dawarie (1) Nuicke Size (Dry Sieve) - D422; Mokine, Conm - D2216i: TOC - 060; pH (So) - 9045;
i/ 17- 0.1/ f-C NilogtE by KjekIdhj - 351.2; Aumpwnia- 35.3; IC Arions - 300.0: Patenr Solids

Itciaquished By/gred Front Daiernine Receivwd Orstorei i n DeTerie blv zo 481 -1 - Q
Relimquizhaed By/Rainowd Fromt Da Miie TeevdB~oe nDtriew-

Rectied Bymd InDale'inm Wi,

Relnquished BylRamomned Frue DAc/il R leve y(Sta In Daten'Ame you

Relinquished By(Removed Frurm Demsc/im Rtcfthd BySramd to D&We/-vm

L.A10RATORY Received By Txlc Dake/Tinw,
SECTION

I4 L SAMPLE DI 1pumil Method DibpmW By Dcifme
IPOSITION

BWlEE-011 (011129/2005)



F Washingtun Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REET

'I II

RC-O51-11 Pae 1 or 1
Collector Commanv Contact Telenhone No. - Proiet Coordintor

L. COLLOM JOAN KESSNER 375-4688 KESSNER, J Prim Code 8L Date Turnarnd

Proiect Difnation Samalil. Location SAF No. 45 Days100 & 300 Arms Componn or the RC1RA - incremental So Ripurian Elevated-Site #3 Upir A00-D RC-A51

Ice Chest No. Field LeahookNo. COA Metbod orShlimeum
EL.15% 8ERAS6520

Shicoed To Otite Proocrtv No. Bill of LadliuAir Bill No.
CH2MHILL--- -- A060151

POSSIBLE SAMPLE HAZARDS/REMARKS-----
NONE Na Na

NOW Prmoito

Special Handling and/or Storage TyP of Container

NONE No. of Coabiner(s) _ _

Volume Ioog -30 e~r
See em(It . Solfiart

SAMPLE ANA2.,
SAMPLE ANALYSIS hi's ATM 111106k

Sao NtbW
Minilk*

SavpleNo.

,JIoDvW

Mflix *

SOIL

Sape Dale

fl-A-d S I1.0C

CHAIN OF POSSESSION SigulPrint Name. SPECIAL INSTRUCnONS Matrix
Relibod s udfwdfetRnowd From Reed BpSged IN o-/min This ehmi of ctedy Ioin doemms the mtyr otblk field collecd ml to (he CH2M Hill

&ikem$nei.lo Cnili bboal or 6 innnwl nr a W auliquottw

Fom OR me .. , (1) Particle Size (Dry Sieve) - D422; Moime Conent - D2216; TOC - 9060 pH (Soil) - 9045: sk.do
_q 5 d' /Mflg/by/ CeMal-35! . 2A -3ma-35.3: IMins-.30O.PecnmSolids

Reflnq lied BylRtino Fiu ReLVdB i g
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CH2M HILL

Appled StiencestborltWy

2300 NW flnut BWd

CONOft.OR

973M.3538

P.O. Box 428

97339-0428

Tei 841.752.4271

Fx 541.752.0276January 31, 2006

Washington Closure Hanford

334247.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2801

Joan Kessner/WCH:

On November 09,2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

Elizabeth Tepper
Analytical Manager

FEB 2006

PAGE 1 of 74
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2801

Date Time
Sample ID Client Sample ID Collected Collected

E280101 J10DV4 11/08/2005 16:00
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.CH24lHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indieates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and mect quality control criteria. The presence or absence of the analye cannot
be verified.

GAREPORTS\CLP Data Qualiflcrs.doc -



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: E2801

Lab Name: CH2M HILL Applied Scicnces Lab

Project Name: Washington Closure Hanford

Contract #.: 334247,AO.Z Z

Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

IL. Au&Iysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks
All acceptance criteria were met.

C. Matrix SpNike/Matrix Spike Dunlicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Svike(LCS)
All acceptance criteria were meL

E. Dunlicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Excentions:
None.

iII. Sanmling Equinment:
None.

IV. Documentation Exceptions:
None

V. I cerdfy that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:.
in tA , -IU s/s-7

Reviewed by: 4ZP~

V) of
Date:

Date: ()LO

L1 2 t4

-6 -
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DV4

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

FORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amonia-N 0.524 1.96 1.54 B mg/kg 1 1.0286 G E350.3 11/29/05

-8-M 601t23-1s.21-MSoI-W



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1129

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1129

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amrcnia-N 0.534 2.00 1.09 B mg/kg 1 1 G E350.3 11/29/05

FORM I GEN CHEM -9 -Mr6=1-1613s-nai-w



QC DATA
SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801

Analysis Method; E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mrg/L

rT060123-l5,21-fl.Ol-W FORM II GEN CHEm
El 3 -

Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 149 1.0 95.1 10.0 39.9 200 -13



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM E_5f1L

Curve

Analyte Type r Q
Ammonia-N LNR 0.9999

Mr60123-IS:21-010i-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q
Ammonia-N 1 1.07 7.0

Z:'40121-M521--22801-W -3191--3



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #1 ID: CV1-1129 CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

COMMENTS:

-14-
E350.3FORM II-A GEN CHEM

Analyte Expected Found %D Q Expected Found 1D Q ExpeCted Found %D Q
Amwonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5

Mr0123-17,10.. B1-W



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SOG No.: B2801

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1129

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1129

Date Analyzed: 11/29/05

Time Analyzed: 1226

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND NSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

04 BS1S1129 BS151129 11/29/05 1222
15 J10DV4 E280101 11/29/05 1313

COMMENTS:

E2l60123-17: 02-E2201-W FORM III GEN CHEM E350.3

-15-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2801

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Ammonia-N 20 21.4 107.2 80-120

* values outside of QC limits

Comnents:

FORM VII GEN CHEM E350 -31 6 -M60223-17.03-= 801-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 112905NH3

Lab Code: CVO

COMMENTS:

FORK XIV GEN CHEMrl040123-IS; 21-lUO01-W E350 al 7 -

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-1129 CV1-1129 11/29/05 1218
02 CV2-1129 CV2-1129 11/29/05 1218
04 BS1S1129 BSS11129 11/29/05 1222
06 SB1-1129 SB1-1129 11/29/05 1226
15 J1ODV4 E280101 11/29/05 1313
17 CV3-1129 CV3-1129 11/29/05 1328
25 ICV-1129 ICV-1129 11/29/05 1130



MDL Study Report

* CH2MHILL
411 L""'" a- w c

Analytical Method: E350.3 Instrument ID: NONE

Matrix: Soil Concentration Units: g/kg

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ammonia 08/05/05 2 2.18 170 133 1.70 1.73 174 1.81 0.170 0.534

5E0)fl-j1:2).E201W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 Nw Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-7524271
Fax: 541-752-027601/23/06



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
ANIONS

Analytical Method: EPA3000

Lab Name: CH2M HILL ADDlied Sciences Lab

Batch No.: E2801

Contract #.: 334247.AO.ZZ

BaseCommand: Washineton Closure Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix SnikeMatrix Spike Duplicate Samples):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. QIh:
None.

III. Sampling Eauipment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: \

Reviewed by:.
IF

- c
Date:

Date: 4 e

0

AFCEE FORM I-i -20-



SAMPLE DATA
SUMMARY

-21 -



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10V4

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result 0 Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0271 0.559 0.391 B mg/kg 1 2.26 G E300.DA 11/23/05
16984-48-8 Fluoride 0.0243 0.559 0.559 U mg/kg 1 2.26 G E300.OA 11/23/05
14797-55-8 Nitrate-N 0.0210 0.559 0.559 U mg/kg 1 2.26 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.0201 0.559 0.559 U mg/kg 1 2.26 G E300.OA 11/23/05
14808-79-8 Sulfate 0.0360 0.559 3.14 mg/kg 1 2.26 G E300.OA 11/23/05

FORM I GEN CHEM -22-M060130-16i.12-92I-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1123

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0121 0.250 0.0350 a mg/kg 1 5 G E300.OA 11/23/05
16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14797-55-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14808-79-8 Sulfate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05

FORM I GEN CHEM -23-M060o13*-16!1$-E28O1-%



QC DATA SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument Name: IC()

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

FORM II GEN CHEM

Std Resp Std Reap Std Resp Std Resp Std Resp Std Resp Std Reasp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0061 0.10 0.01s 0.50 0.083 1.0 0.14 5.0 0.78 10.0 1.8
Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3
Nitrate-N 0.020 0.010 0.10 0.034 0-50 0.17 1.0 0.36 5.0 2.1 10.0 4.7
Nitrite-N 0.020 0.0031 0.10 0.018 0.50 0.10 1.0 0.22 5.0 1.3 10.0 2.7
Sulfate 0.060 0.0066 0.30 0.028 1.5 0.15 3.0 0.30 15.0 1.7 30-0 3.7

E34q 9A-DW060 130- 16: 02-22801-W



2 -wC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.0A

Instrument Name: ICQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r 0

Chloride LNR 0.9985

Fluoride LNR 0.9976
Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate LNR 0.9990

E3 Q2 kDR060130-16:09-E2101-N



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: E300.OA

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9

n060126-09:02-92001-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDO No.: E2801

Analysis Method: E300.OA

Concentration Units: MG/L

Analytical Lot ID: 112305Q3

CCV #1 ID: CV1-1123

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID: CV2-1123 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D 0 Expected Found %D 0

Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

Nitrite-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 15 14.4 -4.1

COMMENTS:

-28-
E300.0FORM II-A GEN CHEMYL~OS012-09:02-12301-W



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

Sa1-1123

SDG No.: E2801

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Analyzed: 11/23/05

Time Analyzed: 1546

Instrument: ICQ

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

15 BS1S1123 BS1S1123 11/23/05 1514
16 BS2S1123 BS2S1123 11/23/05 1535
21 J10DV4 E280101 11/23/05 1607

COMMENTS:

YL060126-09 2-B2aOt-W FORM III GEN CHEM E300. OA

-29-



7 -WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2801

Analysis Methqd: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlSl123

Date Analyzed: 11/23/05

Time Analyzed: 1514

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R 0

Chloride 215 242 112.5 70-130
Fluoride 306 269 87.9 70-130
Nitrate-N 243 214 87.8 70-130
Sulfate 314 223 71.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300-.03 -=060127-16.04-92801-=



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2801

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 2.86 2.91 101.6 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300-43 -n,0602-16:04-9282-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SIG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA Lab Code: CVO

Instrument: ICQ

Analytical Lot ID: 30OA-070805

COMMENTS:

E300.8A32-FORM XIV GEN CHEM

02

03

04

05
06
07

09
10
12

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVELI LEVELX 07/08/05 1049
LEVEL2 LEVEL2 07/08/05 1102
LEVEL3 LEVEL3 07/08/05 1115
LEVEL4 LEVEL4 07/08/05 1127
LEVELS LEVELS 07/08/05 1140
LEVEL6 LEVEL6 07/08/05 1153
ICV-0708 ICV-0708 07/08/05 1218
ICV-0708 ICV-0708 07/08/05 1231
ICV-0708 ICV-0708 07/08/05 1421

.4

YLOG0124-09:02-13101-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: 22801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.QA

Instrument: ICO

Analytical Lot ID: 112305Q3

Lab Code: CVO

COMMENTS:

E300 . 33-FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

14 CV1-1123 CV1-1123 11/23/05 1503
15 BS1S1123 BS1S1123 11/23/05 1514
16 BS2S1123 BS2S1123 11/23/05 1535
19 Sf1-1123 SB1-1123 11/23/05 1546
21 J10DV4 E280101 11/23/05 1607
29 CV2-1123 CV2-1123 11/23/05 1805

YLOG0126-09:02-=8e1-W



MDL Study Report

. CH2MHILL
AAPMd SHeite. Labora'ony

Analytical Method: E300.0A Instrument ID: ICQ
Matrix: Soil Concentration Units: MG/KQ

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Nitrate 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469

Nitrite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 00449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806

Chloride 11/01/05 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607

Fluoride 11/0205 0.5 0.505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

WJ*l0127-I&:A4-lSMt-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax- 541-752-027601/27/06



PERCENT MOISTURE
ASTM D2216

-35-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

Ji0DV4

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 0.953 % 1 28-8317 G ASTM D2216 11/14/05

FORM I GEN CHEM -36 -M040o118-W38-E2901-W



PARTICLE SIZE
METHOD 422

-37-



Hanford
Particle Size

490.2 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: K 11/172085

Lab

E280101
I.D.

Client
I.D.

JIODV4

Sieve

8
16
30
50
100
200
325
pan
total

SieveSize Sieve Size

(um) (mm)
2362
1180
600
500
147
75
45

2.362
1.180
0.600
0.500
0.147
0.075
0.045

W CH2M HIU
m Applied Sciences Gboup

2MWNW WouMilvd. Cmat OR 97330435M
P.QBox 4M Cormt OC 973f9.3428

Ui541.7&t4271 FOx 41.752.0276

Weight
Retained

(g)
0.00
0.00

211.60
119.80
50.50
97.80
6.70
1.50

487.9

Weight
Retained

(%)
0.00
0.00
43.37
24.55
10.35
20.05
1.37
0.31

Cumulative
Coarser

(%/-)
0.00
0.00

43.37
67.92
78.27
98.32
99.69
100.00

Cumulative
Finer

(%)
100.00
100.00
56.63
32.08
21.73
1.68
0.31
0.00



pH
METHOD SW9045C

-39-



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1oDV4

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result- Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 9.00 pH 1 20 0 SW9045C 11/14/05

FORM I GEN CHEM -40-MT 60118-M5U4-Z2801-W



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SBI-1114

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 591-1114

Date Received:

FORM I GEN CHEM

/ /

O6O11U-lS 43-92101-N -4g1-_

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 5.82 pH 1 20 G SW9045C 11/14/05



TKN
METHOD EPA 351.4

-42-



CASE NARRATIVE
TKN

Analytical Method: EPA 351. Batch No.: E2801

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 334247.AO.Z Z

Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

II. Analysi:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duplicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Excentions:
None.

InI. Samvling Equinment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and fbr completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: I2Q 4kAD Thgzvs

Reviewed by:

Date:

Date:_.-tsoc.

-43-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODV4

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 30.4 145 186 mg/kg 1 0.6958 G E351.4 11/10/05

FORM I GEN CHEM -45-MT60123-19: I&--1601--W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1110

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI1110

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 43.1 B mg/kg 1 1 G E351.4 11/10/05

FORM I GEN CHEM -46-Mr013m-19:14-me28-W



QC DATA
SUMMARY

-47-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351-4

Instrument Name: NONE

Initial Calibration Date: 11/10/05 15:00

Concentration Units: mg/L

Initial Calibration ID: 111005TKN

37060123-il: 5-32001-W

Std Reap Std Reap Std Reap Std Reap Std Reap Std Resp Std Reap

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 169 20.0 112 200 57.8 2000 3.5

FORM II GEN CHEM



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801

Analysis Method: E351.4

Instrument Name: NONE

Initial calibration ID: ll1005TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/10/05 15:00

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Total Xjeldahl Nitrogen as N LNR 0.9998

Mr60123-18:6- sB-ao-W F3-% 91-



28-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: E351.4

Concentration Units: mg/L

Second Source ID: ICV-l10

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 111005TKN

Comments:

FORM Il-B GEN CHEM

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 13.6 12.0 -11.8

r60123m..;S -B2801-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 111005TKN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 111005TKN

CCV #1 ID: CV1-1110 CCV #2 ID: CV2-1110 CCV #3 ID: CV3-1110

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Total Kjeldahl Nitrogen as N 2 1.93 -3.7 20 21.1 5.5 20 16.8 -15.8

T. .m

COMMENTS:

-51-
E351.4FORM I-A GEN CHEM

T60223-IM:56-22801-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2801

Analysis Method: E351.4

Initial Cal ID: 111005TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SBl-illO

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1110

Date Analyzed: 11/10/05

Time Analyzed: 1713

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSIS1110 3s1s1110 11/10/05 1702
J1ODV4 E280101 11/10/05 1808

COMMENTS:

T060123-1I t 56-201-W FORM III GEN CHEM E351.4

--52-

05
16



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2801

Analysis Method: E351.4

Initial Cal ID: 111005TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1110

Date Analyzed: 11/10/05

Time Analyzed: 1702

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %A %R Q

Total Kjeldahl Nitrogen as N 680 600 88.1 75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E351.--453--Wr060124-09! 49-92601-V



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 111005TKN

Lab code: CVO

COMMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV-1110 CV1-1110 11/10/05 1654
02 CV2-1110 CV2-1110 11/10/05 1656
03 ICV-1110 ICV-1110 11/10/05 1702
05 BSiS1110 BS181110 11/10/05 1702
07 SB1-1110 SB1-1110 11/10/05 1713
16 J10DV4 E280101 11/10/05 1808
17 CV3-110 CV3-1110 11/10/05 1819

E351.,154-=060123s-18! 6-neO1-W



MDL Study Report

. CH2MHILL
4119"'11. Appffd &kes Lh

Analytical Method: E351.4 Insitument ID: NONE

Matrix: Soil Concentration Units g/kjg

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Kjeldahl Nitrogen 03/1705 100 100 109 113 103 101 116 99.8 6.66 21.0

Em12J$-I*J:6-E281-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601/23/06



TOTAL ORGANIC CARBON
BY ASTM E777

-56-



CASE NARRATIVE
TOC SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 334247.AO.ZZ

SDG NO: E2801
LAB BATCH NO: E2801

1. RECEIPT
A. Date Received:

November 09, 2005

B. Sample Information:

LAB
SAMPLE ID

E280101

CLIENT
SAMPLE ID

JI0DV4

SAMPLE
MATRIX

Soil

DATE
SAMPLED
11/08/2005

DATE
ANALYZED

11/16/2005

H. Holding Times:
All holding times were met.

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Duplicate Sample(s):
Analysis performed in accordance with standard operating procedure.

E. Lab Control Samle(s):
All acceptance criteria were met.

F. Other:
None.

IV. Documentation Exceptions:
None

-57-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By :_

Reviewed By: -

DATE: (-2*-0S

DATE: / IM C.

-58--



SAMPLE DATA SUMMARY
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XA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DV4

SDO No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E280101

Date Received: 11/09/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 25.1 71.9 1090 mg/kg 1 1.3908 0 SW9060 11/16/05

FORK I GEM CHEM - 6 0-DH060124-103Ss-t281-W



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1116

SDG No.: E2801

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 531-1116

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U mg/kg 1 1 G SW9060 11/16/05

FORM I GEN CHEM -61-HOSWx4- ,3s-050t-W



t I

QC SUMMARY

-62-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Std Resp Std Reap Std Reap Std Resp Std Reap Std Reap Std Reap

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2.48E.7 8000 4.79E.7

-~~ ~ a i

FORM II GEN CHENAD060124-10 00-200-W SQ61



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2801

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Total Organic Carbon LNR 0.9997

601o24-10:00-]Q$01-W SWg64d-



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Comments:

FORm 1I-B GEN CHEM

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9

AW0601 24 -10:00- 82801 -W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2801

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 111605TOCS

CCV #1 ID: CVl-1116

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #2 ID: CV2-1116 CCV #3 ID:

COMMENTS:

FORK II-A GEN CHEM

Analyte Expected Found %D Q Expected Found %D Q Expected Found W) 0

Total Organic Carbon 4000 3910 -2.3 4000 4290 7.2

-66-
SW90 60oud12-Moo-.mel-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

SBI-1116

SDG No.: E2801

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1116

Date Analyzed: 11/16/05

Time Analyzed: 1002

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

2 BS1S1116 BS1S1116 11/16/05 0946
1 J10DV4 E280101 11/16/05 1137

COMMENTS:

,OrO-3260..W FORM III GEN CHEN

0
1

SW9060

-67-



7 -WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2801

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1116

Date Analyzed: 11/16/05

Time Analyzed: 0946

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R Q

Total Organic Carbon 6430 6660 103.6 80-120

* Values outside of QC limits

Comments:

FORM VII GEN CHEM sw9O06 86012..-10:00-V_ 10-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2801

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 101405TOCS

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COM4ENTS:

AD060124-1Q:QO-12901-W FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVEL1 LEVEL1 10/14/05 1148
03 LEVEL2 LEVEL2 10/14/05 1158
04 LEVEL3 LEVEL3 10/14/05 1208
05 LEVEL4 LEVEL4 10/14/05 1218
06 LE EL5 LEVELS 10/14/05 1228
07 ICV-1014 ICV-1014 10/14/05 1252

sw9O06 9



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 111605TOCS

Co4ENTS:

Lab Code: CVO

A1SO124-1i000-X2O1-W 0FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 Cvl-1116 CV1-1116 11/16/05 0925
02 BSiSlil6 BS1S1116 11/16/05 0946
03 SB1-1116 SB1-1116 11/16/05 1002
11 J1ODV4 E280101 11/16/05 1137
14 CV2-1116 CV2-1116 11/16/05 1356

sw9~0 -



MDL Study Report

, CH2MHILL
"40.AWWU SCIMV L.botmom

Analytical Method: SW9060 Instrment ID: TOC Skalar

Matrix: Soil Concentration Units: rmn&g
Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL
Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 271 6.37 11.1 35.0

-------------------------------------------

---------------------------------------------------------------------------

ADOW124-I0:-tE2401.W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Far 541-752-027601124106



Washinnton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O514 PaNe t or i
Collector Company Contact Tclenhone No. Proicet Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Data Turnar"und

Project Desienation Samolina Location SAF No. Air Quality E 45 Days
100 & 300 Area Conponent of the RCHRA - Incremetal So PIT 23 RC-051

Ice Chest No. Field Logboork No. COA Method of Shinment
EL-1596 BESRAS6520

Shinned To OIlhite Procerty No. Bill of Ladine/Air Bill No.
CH12MHFLL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation No No

TypeofContainer GIP P/G
Special Handling and/or Storage
NONE No. of Container(s)

Volume 7do0o7 -347MF7

seeine(J)mn solF
Speial Toxicy

Irnmcgo' ASTM Hig6i;
SAMPLE ANALYSIS sod Neu,-d

Tocity
ASTM E2172

Sample No. Matrix * Sample Date Sample Timc

J10DV4 SOL 11---0 I 161i0o
J10DV5 SOIL

J1ODV6 SOIL

J10DV7 SOIL

J10DV8 SOIL

CHAIN OF POSSESSION Sigi/PrintNam SPECIAL INSTRUCTIONS Matrix
It Frain DaTie Received By/Slored i Daterre This chain ofestody form documents thin hrnshr of bulk field colleted soils to the CH2lM Hill

ga-i-oSoL2Aelis laAboratory'lb,/i remainllthpreparationoandriWiqut&~

Relinq d By/Rcmved1 DateTime Received B §ored In DatetTic (i) Pautile Size (Dry Sieve) - D422; Moisture Content - D2216; TOC -9060; pH (Soil) - 9045; siw
Nitrogen by Ijeldahl - 3514; Anarroia - 350.3; IC Anicns -300.0; Pceancr Solids Waiw

Relinquished By/Refmed From Dar/ime Reccived By/Stored In Dalefs. \

Relinquished By/Remonvd From Datefflf Received By/Stored In Daterrime 

Relinquished By/Removed From Date/rime Received By/Stored In Daiit imL

eclizqurished ByfRennvedin, Fromrm eceived Dy/Stored in Dale'rie

LABORATORY Received By Title Date/rime
SECTION

FII*AL SAMPLE Disosul Method DisposedBy DTrime
POSITION

BHI-EE-011 (08/29/2005)



C3-2flflH LL

Sample Receipt Record

Eatch Number: Date received: / - o

CiientJProject / C a '-..- A,, L

VERIFICATION OF SAMPLE CONDITIONS (verify all items) -HD= Client Hand delivered Samples

Observation YES NO
Radiological Screening forAFCEE

Were custody seals intact and on the outside of the cooler?

If yes, Where? Front_ Rear__Lt Side_ Rt Side_
Type of packing material: Ice Blue Ice Bubble wrap v
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?
Containers supplied by ASL?
Any sample with <112 holding time remaining? If so contact LPM

Was there ice in the cooler? Enter temp. .?. / C X
All VOCs free of air bubbles ?

If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (vedfy all preserved samples except HAAs, HANs and CH)
Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH otherts,.clyi

No pH <2 <2 pH <2 pH >12 <2 <2 , CS)

2

3
4

5
6
7

10
11
12 

~ ~

13
14
15
16
17
18
19
20

21

22

23

24

25
26
27

LtGIN AND PH VERIFICATIOS PERFORMED BY

D,;*JT'nve

Rev' 11105I2CO3.mr'!a~r yks M-9-o
/X) 5,~

-74-


